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TITLE OF THE INVENTION 
ARYLSULFONAMIDE DEIUVATIVES 



BACKGROUND OF THE INVENTION 
5 This invention is directed to arylsulfonamide compounds. In particular, this invention is 

directed to arylslulfonamide compounds that are bradykinin antagonists or inverse agonists. 

Bradykinin C*BK") is a kinin which plays an important role in the pathophysiological 
processes accompanying acute and chronic pain and inflammation. Bradykmin (BK), like other kinins, is 
an autacoid peptide produced by the catalytic action of kallikrein enzymes on plasma and tissue 
10 precursors termed kmmogens. The biological actions of BK are mediated by at least two noajor G- 

protein-coupled BK receptors termed Bl and B2. It is generally believed that B2 receptors, but not B 1 
receptors, are expressed in normal tissues and that inflamnaation, tissue damage or bacterial mfection can 
rapidly induce B 1 receptor expression. This makes the B 1 receptor a particularly attractive drug target. 
The putative role of kinins, and specifically BK, ia the management of pain and inflammation has 
15 provided the impetus for developing potent and selective BK antagonists. In recent years, this effort has 
been heightened with the expectation that useful therapeutic agents with analgesic and anti-inflammatory 
properties would provide relief from maladies mediated through a BK receptor pathway (see e.g., M.G. 
Bock and J. Longmore, Current Opinion in Chenu Biol, 4:401-406(2000)). Accordingly, there is a need 
for novel compounds that are effective in blocking or reversing activation of bradykinin receptors. Such 
20 compounds would be useful in the management of pain and inflammation, as well as in the treatment or 
prevention of diseases and disorders mediated by bradykinin; further, such conipounds are also useful as 
research tools (in vivo and in vitro). 

Chemical Abstracts No. 108:131304 (1988; German Patent Application DE3544409) 
discloses compounds of the formula: 



25 O 

as inhibitors of cyclooxygenase and lipoxygenase. The compound N-[4-[[(2-benzoylphenyl)amino]- 

sulfonyl]phenyl]acetamide is specifically disclosed. 

US Patent 6,403,607 discloses compounds of the formula: 

N-SOgAr^ 
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useful as treatment for peptic ulcers. 



WO 95/33461 discloses anti-inflammatOTy compounds of the fonnula: 



(R2)m-r I 




Du et al.. Chemigtrv&Biolopy, 2000, 7(9):733-742 discloses the compound 
CI HN-^'^ O o 

V 





OCH3 

Kloetzel et al.. J. Med. Pharm. Chern, 1959. 1:197-211 discloses the compound 
H HN-^^ 




N 





O 

u 

N^CHa 
H 






In ftQcM^pAcad Sri Serf /S . 15. 1942. p.432-end. there is disclosed the compound 

HN-'^Nr^ o 

u 

N'^CHo 
H 

The compound N-[4-E[(2-benzoyl-4K:Worophenyl)ammo]sulfonyl]phenyl]acetamide 
registered with Chemical Abstracts Services as CAS RN 392305-40-7. 

PCT PubUshed AppUcation WO03/099773 discloses CCR9 inhibitors of the fonnula- 

V° R 



is 
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SUMMARY OF THE INVENTION 

the present invention provides aiylsulfonamide derivatives which are bradykinin 
antagonists or inverse agonists, pharmaceutical compositions containing such compom»ds. and methods 
of usmg them as therapeutic agents. 

DETAILED DESCRIPTION OF THE INVENTION 

In one aspect the present invention provides compounds of formula I or 
pharmaceutically acceptable salts thereof: 

O P Z=:Z 
HN'^H />-N 
X A ' ^"'"^ ° 

10 '^^X^Rib '^Y 
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wherein 

A is O, CO, S, NRd or CRbRC; 

Dis C0R4 C(0)NRdR4,C(0)OR4 S02R4'.S02NRdR4; 

X, Y and Z are independently a ring carbon atom or a ring nitrogen atom, with the proviso that 0-3 X. 0-3 

Y and 0-3 Z are ring nitrogen atoms; 

Rla and Rib are independently selected from (1) H. (2) halogen. (3) Ci^alkyl optionally substituted 
with 1-5 groups mdependently selected from halogen, nitro. cyano. CORa, C02Ra. C(0)NRdRe ORa 
0C(0)Ra SRa s(^f, S(0)Rf NRdRe NRdC(0)Ra and NRdsOzRf (4) C(0)Ra (5) C02Ra.'(6) ' 
C(0)NRdRe (7) ORa (g) OC(0)Ra (9) OC(0)NRdRe (lo) NRdRe (n) NRdc(0)Ra (12) 
NRdC(0)ORa (13) NRdC(0)NRdRe (14) NRdSOaRf (15) SRa (I6) S(0)Rf (17) SoW (18) 
S02NRdRe. (19) CN. (20) NO2, (21) optionaUy substituted aryl. (22) optionally substituted heteroaryl 
(23) optionally substituted heterocyclyl. (24) optionally substituted aiyl-CLgalkyl. (25) optionally 
substituted heteroaryl-Ci-ealkyl. and (26) optionally substituted heterocyclyl-Ci^alkyl; wherein the 
substituents for aryl. heteroaryl. heterocyclyl. aralkyl. heteroaralkyl and heterocyclylalkyl are 1 to 3 
groups mdependenfly selected from halogen, cyano. nitro, ORa NRdRe, NRdC(0)Ra NRdS02Rf 
OC(0)Ra NRdC(0)2Ra. SRa, S02Rf 0x0 (for heterocyclyl and heterocyclylalkyl). C(0)Ra C(0)2Ra 
CM alkyloxy. aryl. aryl-Ci^alkyl, heteroaryl, heteroaiyl-Ci^alkyl, C3-6 cycloalkyl and Cj^ alkyl ' 
optionaUy substituted with 1 to 5 halogen atoms, or 
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Rla. Rib and adjacent carbon atoms to which they are attached together form a saturated, partially 
unsaturated or aromatic 5- or 6-membered ring containing 0 to 2 heteroatoms selected from N, N-Rg O 
and S; ' ' 

R2a and R3a are independently selected from (1) H, (2) halogen, (3) ORa. (4) NRdRe (5) CN (6) NO, 
(7) C02Ra (8) CORa and (9) Ci^ alkyl optionally substituted with 1 to 5 halogen atoms. 

R4 is selected from (1) H. (2) CLgalkyl optionally substituted with 1 to 5 groups independentty selected 
fromhalogen. nitro. cyano, C3-6cycloalkyl. CORa, C02Ra C(0)NRdRe, ORa. 0C(0)Ra SRa SOoRf 
S(0)Rf, NRdRe NRdC(0)Ra NRdS02Rf and NRdC(0)2Ra (3) optionally substimted Cs^^doalkyi, 
(4) OJRa (5) COORa, (6) optionaUy substituted aiyl, (7) optionally substituted heteroaryl. (8) optionallv 
substituted heterocyclyl. (9) optionally substimted aryl-CL^alkyl. (10) optionally subst^tLd hro^l!" 
Ci-ealkyl, and (11) optionaUy substituted heterocyclyl-Ci-6alkyI; wherein the substituents for 
cycloaUqrl, aryl. heteroaryl. heterocyclyl. araUcyl. heteroaraUcyl and heterocyclylalkyl are 1 to 3 groups 
mdependentiy selected fromhalogen. cyano. nitro. ORa. NRdRe NRdC(0)Ra NRdS02Rf, OC^)Ra 
NR C(0)2Ra, SRa, S02Rf. 0x0 (for heterocyclyl and heterocyclylaUsyl). C(0)Ra C(0)2Ra Ci^ 
alkyloxy. aryl optionaUy substituted with 1 or 2 halogen atoms. aryl^^^aUcyl. heteroaryl. hltexx,aryl. 
CMalkyl. C3-6 cycloalkyl and Ci^ aUcyl optionaUy substituted with 1 to 5 halogen atoms; 
R4' is a group selected from r4 except r4' is not H; 

Ra is (1) H. (2) Ci-6 alkyl optionally substituted wi& 1 to 5 groups independently selected from halogen 
cyano, nitro. OH. Ci^ alkyloxy and C3-6 cycloaUcyl, (3) Cs^ cycloaUeyl. (4) optionaUy substituted aryl' 

SiT^^w^f TT'' ''^ '^^y -^''tituted * 

aryl-Ci^alkyl. (8) optionaUy substituted heteroaiyl-Ci.6alkyl. and (9) optionaUy substituted 
heterocyclyl-Ci.6alkyl; wherein the substituents for aryl, heteroaryl, heterocyclyl, araUcyl, heteroaraUcyl 
Jmd heterocyclylalkyl are 1 to 3 groups independently selected fromhalogen, cyano. nitro ORg NRdRe 
NRdC(0)Rg. NRdS02Rf. OC(0)Rg. NRdC(0)2Rg. SRg, S02Rf, 0x0 (for hetLyclyl ^d 
heterocyclylaUcyl). C(0)Rga C(0)2Rg. Ci^ aUcyloxy. aryl, aryl-Ci^alkyl. heteroaryl. heteroaryl- 
Ci-4alkyl. C3-6 cycloalkyl and C1-4 alkyl optionaUy substituted with 1 to 5 halogen atoms- 
Rb and Rc are mdependentiy selected from H. halogen, or Cj^aUcyl optionaUy substituted with 1 to 5 
halogen atoms; 

Rd and Re are independently selected from (1) H. (2) Ci^l. optionally substituted with 1 to 5 groups 
mdependentiy selected from halogen, ammo. mono-Ci^aUcylamino. di-C^aUcylamino. and S02Rf (3) 
aryl-Ci^alkyl optionally substituted with 1 to 3 groups selected fromhalogen. cyano. nitro. OH Cjlt 
alkyloxy. C3-6 cycloaUcyl and Ci^ aUcyl optionaUy substituted with 1 to 5 halogen atoms. (4) h^teroaryl- 
Ci^alkyl optionally substituted with 1 to 3 groups selected from halogen, cyano. nitio. OH. C^ 
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, ^ • S"2'^d said ring being optionaUy fused to 

kaeroaorl. NRm, NRgCORg, NMCO^RS md r , . .iv, , ,. ^ "J"-Cl-4»Biyl. 

and Cm alkylopnonally substituted whhl to 5 halogen 



Rf . «le«ed ) CM alic,, optional., sub=HB,t=d with 1 to 5 halogen «on„, (2) aHylox, 
and 3) a„l opttonaUy substituted with 1 to 3 gtonps sele««l tarn halogen, cyano niL, OH C^^7' 
C« cycK^^cl and Cm al^l optionally subsUtuted with 1 to 5 halgen ^t^^ 

with the proviso that when each occuirencp nf v v '7 • 

^o.c.^a..R.^R.-f.:C:LT.^^^^^^ 

fcrtherptovBothattbefoUowingcompoandiseKluded- 




thereof, A is C(0) or O. 



to one embodin»,.of the compomds of fotnnda I. A is C{0). O or S. to one subae, 



'^"=''"'''°*«^"<»'<*Yisaringni.n>8enorcarbonatomaudtheoth=«a« 
nng carbon ato,^ or o^ of Z is a ting nitrogen or carbon ato. and the othe. ..e ring carb^ZT 

.'"''^'""^^■''''^''fXis.ringmtrogenorcatbonaton.andtheothetsaretin. 
«»bo. atou.. h. one subset theteof , each occurrence of 2 and each occurrence of Y is a ^^t. 

a»n. I»-«<»K>subset,he,eo,eachoccurrenceofX,YandZisaringcarbo„aton, 

0010»4 , "° ° [""^f*"*""' °f "he conipounds of formula I. D is COR4. C(0)NRdR4 or 

«0,OR4^too..subsetR4isselect«.fton,(l)Ci^,MoptionaUysubsUtu,ed.^,hTr?^^ 

a»n..ORa.mdReorC(OmdReh,whichRd™dRe(„,^dRe„,NK<.Re>together„irr 
tea trom NRg. O. S. and SO2. and said ring being optionally fused to a benzene or a 5- 
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or 6-membered heteraromatic ring, and optionaUy substituted with 1 to 3 substituents independently 
selected from halogen, cyano. nitre. ORg, oxo. C3-6 cycloalkyl. aryl. heteroaryl. NRgRg. NRgCORg 
NRgC02Rg and Ci^ alkyl optionally substituted with 1 to 5 halogen atoms; (2) optionaUy substitut^l 
heteroaryl; (3) optionally substituted heteroaryl-Cj^alkyl; (4) optionally substituted heterocyclyl- and 
(5) optionally substituted heterocyclyl-Ci^alkyl; wherein the substituents for heteroaryl. heteroa^alkyl 
^.o^Tri''^ heterocyclylalkyl are 1 to 3 groups independentiy selected from halogen, cyano nitro 
ORa NRdRe. NRdC(0)Ra. MldsOzRf OC(0)Ra NRdc(0)2Ra. SRa. S02Rf. 0x0 (L Z^^^' 
and heterocyclylalkyl). C(0)Ra. C(0)2Ra. alkyloxy, aryl. aryl-Ci^alkyl. heteroaryl. heteroaryl- 
Cl.4alkyl. C3^ cycloalkyl and Ci^ alkyl optionally substituted witti 1 to 5 halogen atoms. 

lii a fifth embodiment of tiie compounds of formula I are compounds of formula la and 
phaimaceutically acceptable salts thereof: 




K 

la 

and pharmaceutically acceptable salts thereof; wherein 
15 AisOorC(0); 

one of X is a ring carbon or nitrogen atom, and the others are ring carbon atoms- 
D is C(0)R4, C(0)NRdR4 or C(0)0R4; 

Rla and Rib are independentiy selected from hydrogen, halogen. Ci^l. cyano. SRa, ORa and CF3; 
R2a and R3a are independentiy H or halogen; 
R4. Ra and Rd are as defined under formula L 

^ ^ „^ '"'''^^ of formula la are compounds wherein D is aO)R4 and R4 is selected 
from (1) Ci^alkyl substituted witii one to 5 groups independentiy selected from halogen Cs^ 
cycloalkyl. NRdRe. NRdC(0)2Ra. C(0)NRdRe. C(0)ORa and ORa; (2) C3.6cycloalkyl; (3) phenyl; (4) 
phenyl-Ci^alkyl; (5) optionally substituted heteroaryl; (6) optionally substituted heteroaryl^^i^alkyl- 
(7) optionally substituted heterocyclyl; (8) optionally substituted heterocyclyl-Ci^l; and (9) 
COORa; wherein heteroaryl. including as part of heteroarylalkyl. is selected from isoxazolyl. pyrazinyl 
pyrazolyl, pyrimidinyl, benzisoxazolyl. pyridyl. indolyl. benzimidazolyl, benztfuazolyl and unidazo[2 a- 
bltiuazolyl; heterocyclyl, including as part of heterocyclylalkyl, is selected from morpholinyl 
tedrahydropyi^yl tetrahydrofuranyl. pyrrolidinyl. piperidinyl and imidazolidinyl; the substituents for 
heteroaryl ,s 1 or 2 groups independentiy selected from Ci^alkyl, C3-6cycloalkyl. heteroaryl optionaUy 
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O^^r K " ""^""^ ' " ^ «yI-C,^M. CF3, and 

ORa^ and s„bs„.„e„,s for l,e.erocycIyI i. I u, 3 groups independentty seto«=d ftom „.o and Ci 
4^1. In a prefen^l subs« r4 i, Ci^l anbattmted vritt NRdRe ^ C(0)NRdRe m wUd, Rd ^ 
R« wgeAer complete an optionaBy snbstltuW 5- or 6.n,>™b««| s«„r.ted nng having 0 to 1 additional 
n„gi.e,e,oa.o„>.eIec.ed from NRg,O.SandS02, and wtardn said substitJ. is, o^2^4r°°^ 
independendy selected iiom ORa, halogen, C^aliyl and oxo. 

pd- = ,„.?^'"°°°"''""*="°"''™"'»"""««>>npo«>><ls wherein D is C(0)NR<Jr4 wbetein 

R4«H.ndR4.se.ec.«.fton,(I)C,^alMsabsU.„.edwithag,onp selected Jn.haIog«r^ 
C02R.. NHCOR.. NRdRe and CXONRdRe; (2) optionally substituted heteroaryl-CMal^,! 

h««roatyl is selected from azaindoUzinyl. inndazoly, banzinudazolyl. pyrazinyl, pyridyl. bdolyl. 

mazolyl, tt,^lyIJnndazo[1.2-a]pyrid,l, inudazoIW^aJpyrtandinyl, inHdazot2.1-b]thiazol,l and 

I^oll.5.]p,.,dinyk(3)opdonatty substituted be,erocycylyl-Ci^,„h;Jt^^^ 

^ ^ '^^r7'- "^'^^ ^"^y. W optionaUy substituted heterocyclyl 
^lect^ftom^^^Mn.,1 >^ ptpendmyk (5) CO2R.; (6) C3^cycloalKyI; and (7) optionaDy subsLi 

Ptoy.^l-4antyl; or „he.«nRdandR4 together con^lete an optionally substitu^ 5- or 6-^^ 
satur«ed ting havtag 0 «, 1 additional ring he«»oatom selected fom NRg. o. S and SO2, whetein said 
nng is optionaUy fused to a benzene or a 5- or tS-n»mbe,ed heteroaryl ring, and said substituen. is 1 or 2 
groups mdepeudently selected from OR., halogen. Cl^l. NRdRe, N^dC02R. andtxH, . 
prefetred subset Rd is H and r4 is c,^l substituted with NRdRe or C(0)NRdRe. wherein Rd ^ 
R« together cotnplete (1) an optionaUy substituted 5- or 6-membe.ed satmated ring having 0 to 1 
add.tton.1 rmg heteroatom selected from NRg, O. S and SO2, and wherem said suLituen. is 1 or 2 
groups independently selected from ORa, halogen, Q^l and 0x0; or (2) an optionaUy substiB..«, 5. 
membered aromatic ring having 0 to 2 additional heteroatoms selected from N, O and S. and whe„>m said 

i^^ra^c^::^*"^'^^^*'"^^''^'-^'--^"'-^ 

.IN o * ^""^ °^ ^""^"^^ ^ compounds wherein D is C(0)0R4, and R4 is selected 

fiom(l)C2^, substituted withNRdReorC(0)NRdRei„wMch(l)RdlRe,^^^^^^^ 

fromNR. O. S and SO2. and wherem saxd substituent is 1 or 2 groups independently selected from ORa 
halogen. Ci^I and 0x0; (2) optionaUy substituted heterocyclylalkyl wherein heterocyclyl is selected 
from te^ahydropyranyl. tetrahydroforanyl. pynoUdinyl. morpholinyl, oxazoUdinyl and dioxolanyl- (3) 
furanyl-CMalkyl; and (4) phenyl-Ci^alkyl. «oxoianyl, (3} 
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In a fourth subset of fonmila la are con5)ounds wherein the group .N(Rd)D is a 5- or 6- 
membered lactam, cyclic urea or cyclic carbamate, each of which is optionally substituted with 
Cl-4alkyl, benzyl or tetrahydrofuranylmethyl. 

Unless otherwise stated, the following terms have the meanings indicated below: 
"Alkyl" as well as other groups having the prefix "alk" such as. for example, alkoxy 
alkanoyl, alkenyl. alkynyl and the like, means carbon chains which may be linear or branched or 
combinations thereof, and having the designated number of carbon atoms. Examples of alkyl groups 
include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl. hexyl. heptyl and the like. 

"Aryl" means a 6-14 membered carbocyclic aromatic ring system comprising 1-3 
benzene rings. If two or more aromatic rings are present, then the rings are fused together, so that 
adjacent rings share a common bond. Examples include phenyl and naphthyl. "Aralkyl" or "arylalkyl" 
means the radical -(alkylene)-aryl; exanq,les of aralkyl include benzyl, phenethyl. a-methylbenzyl. and 
the like. 

"Cycloalkyl" means saturated carbocycles containing no heteroatoms. and havmg the 
designated number of ring carbon atoms. Examples of cycloalkyl include cyclopropyl. cyclobutyl. 
cyclopentyl, and cyclohexyl. 

"Halogen" means fluorine, chlorine, bromme and iodme. 

"Heteroaryl" means a monocyclic or bicyclic aromatic radical of 5 to 10 ring atoms 
containing 1 to 4 ring heteroatoms selected from N (including N-oxide). O. or S, the remaining ring 
atoms being carbon. In a bicycUc aromatic radical only one ring, containing a heteroatom. need to be 
aromauc. Examples of heteroaryl include pyridyl. pyrrolyl. pyrazolyl. unidazolyl. thienyl. fuianyl 
mdolyl, indoUzinyl, azaindolizinyl, quinolyl, pyrazinyl. pyrimidmyl. pyridazinyl, oxazolyl. isoxaz<^lyl 
benzoxazolyl. benzisoxazolyl. benzothiazolyl, isoquinolinyl, benzimidazolyl. benztriazolyl. benzofor^yl 
benzothienyl. benzopyranyl. hnidazo[2.1-b]thiazolyl, imidazo[l,2-a]pyridyl, imidazo[1.2-a]-pyrimidinyl ' 
pyrazolo[l,5-a]pyridyl. imidazolyl. triazolyl, thiadiazolyl. oxadiazolyl, thiazolyl. triazolopyrimidinyl 
pyrazolopyrimidmyl, thienopyridinyl. pyixolopyridmyl 4,5.6,7-tetrahydrobenzisoxazolyl, indazolyl ' 
4.5.6.7-tetrahydromdazolyl. and 4.5.6,7-tetrahydroben2othienyI. "Heteroaralkyl" or "heteroarylalkyl" 
means the radical -(alkylene)-heteroaryl. 

"Heterocyclyl" means a monocycUc or bicyclic radical that is fully saturated or partially 
sat|mitBd. containing 3 to 10 ring atoms at least one of which is selected from N-Rg (including N- 
oxides). O. S and S(0)2. wherein Rg is as previously defined. Examples of heterocyclyl include 
aziridinyl. azetidinyl. pym>lidinyl. piperidinyl. piperazinyl. morpholinyl. thiamorphoUnyl. oxetanyl 
tetrahydrofuranyl. tetrahydropyranyl, azepinyl, diazepinyl, dihydrobenzofuranyl. 1.2.3,4- 
tetrahydroqmnolinyl, dioxanyl. dioxolanyl, miidazolinyl. unidazolidinyl. oxazolidmyl. 7- 
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oxabicyclo[2.2.1]heptanyl. and the like. "Heterocyclylalkyl" means the radical -(alkylene)-heterocyclyl. 

"Optionally substituted" is intended to include both substituted and unsubstituted. Thus 
for example. optionaUy substituted aryl could represent a pentafluorophenyl or a phenyl ring. 

Optical Isomers - Diastereom ers - Geometric IsomeTs - Tantrnnftrg 

Compounds described herein may contain an asynmietric center and may thus exist as 
enantiomers. Where the compounds according to the invention possess two or more asymmetric centers 
they may additionally exist as diastereomers. The present invention mcludes aU such possible 
stereoisomers as substantially pure resolved enantiomers. racemic mixtures thereof, as weU as mixtures 
of diastereomers. The above Formula I is shown without a definitive stereochemistry at certain positions 
The present invention includes all stereoisomers of Formula I and pharmaceuticaUy acceptable salts 
thereof. Diastereoisomeric pairs of enantiomers may be separated by. for example, fractional 
crystallization from a suitable solvent, and the pair of enantiomers thus obtained may be separated into 
mdividual stereoisomers by conventional means, for example by the use of an optically active acid or 
base as a resolving agent or on a chiral HPLC column. Further, any enantiomer or diastereomer of a 
compound of tiie general Formula I may be obtamed by stereospecific syntiiesis using optically pure 
starting materials or reagents of known configuration. 

Some of the compounds described herein contain olefinic double bonds, and unless 
specified otherwise, are meant to include both E and Z geometric isomers. 

Some of die compounds described herein may exist with different points of attachment 
of hydrogen, referred to as tautomers. Such an exan^le may be a ketone and its enol form known as 
keto-enol tautomers. The individual tautomeis as well as mixture thereof are encompassed with 
20 conq)ounds of Formula L 

Salts 

The term "pharmaceuticaUy acceptable salts" refers to salts prepared from 
pharmaceutically acceptable non-toxic bases or acids. When die compound of tiie present invention is 
acidic, Its corresponding salt can be conveniently prepared from pharmaceutically acceptable non-toxic 
bases, including inorganic bases and organic bases. Salts derived from such inorganic bases include 
aluminum, ammonium, calcium, copper (ic and ous), ferric, ferrous, litiuum. magnesimn. manganese (ic 
and ous). potassium, sodimn, zinc and tiie like salts. Preferred are the ammonium, calcium, magnesium, 
potassium and sodimn salts. Salts prepared from pharmaceutically acceptable organic non-toxic bases 
mclude salts of primary, secondary, and tertiary amines derived from botii natiirally occurring and 
synthetic sources. Pharmaceutically acceptable organic non-toxic bases from which salts can be formed 
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mclude. for example, arginine. betame. caffeine, choline. N.N'-dibenzylethylenediainine, diethylamine 
2-dxethylaminoethanoI, 2-dimethylanrinoethanol. ethanolamine. ethylenediamine. N-ethylmorpholine N- 
ethylpperidine. glucanune, glucosanmie, histidine. hydrabanune. isopropylamine. dicyclohexylamine 
lysme. methylglucamine, moxpholine, piperazine. piperidine. polyannne resins, procaine, purines 
theobromine, triethylamine. ttimethylamine, tripropylamine. tromethamine and the like. 

When the compound of the present invention is basic, its correspondmg salt can be 
conveniently prepared from pharmaceutically acceptable non-toxic inorganic and organic acids Such 
acids mclude, for example, acetic, benzenesulfonic, benzoic, camphorsulfonic. citric, ethanesulfonic 
fiunanc, gluconic, glutamic, hydrobromic, hydrochloric, isethionic. lactic, maleic. malic, mandelic ' 
methanesulfonic. mucic, nitric, pamoic, pantothenic, phosphoric, succmic, sulfuric, tartaric, p-toluene- 
sutfonic acid and the like. Preferred are citric, hydrobromic. hydrochloric, maleic. phosphoric, sulfuric 
and tartaric acids. ' 

j^Qdiygg 

The present invention mcludes within its scope prodrugs of the compounds of this 
mvention. fa general, such prodrugs will be functional derivatives of the compounds of this invention 
which are readUy convertible m vivo mto the required compomid. Thus, m the methods of treatment of 
the present invention, the term "administering" shaU encompass the treatment of the various conditions 
descnbed with tiie compound specificaUy disclosed or with a compound which may not be specificaUy 
disclosed, but which converts to the specified compomid after admmistration to tiie patient 

Conventional procedures for tiie selection and preparation of suitable prodrug derivatives are described 
forexample.m ■•DesignofProdrugs,"ed.H.Bundgaard,Elsevier. 1985. MetaboUtes of tiiese 
compounds include active species produced upon mtroduction of compomids of tins mvention mto the 
biological miUeu. 

Pharmarp iutical CnniDOsitions 

Anoflier aspect of the present invention provides pharmaceutical compositions which 
comprises a compound of Formula I and a pharmaceutically acceptable carrier. The term "composition" 
as m pharmaceutical composition, is mtended to enconq)ass a product comprising the active 
mgredient(s). and the inert ingredient(s) (pharmaceutically acceptable excipients) that make up the 
earner, as well as any product which results, dkectiy or indirectiy, from combination, complexation or 
ag^gation of any two or more of the ingredients, or from dissociation of one or more of the ingredients 
orfromothertypesofreactionsormteractionsofoneormoreoftheingredients. Accordmgly the 
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co-^ound of Fonnuu, I. «Iditfo„al actfve mg«dicn«s). and phanmceuttcaUy .ccepW-le «cipiente 

Tta phannaceuUcal conipositlons of the p«ent mvention compriso . coimomKl 
repre.™^ by Formula I (or pharmaceutically accepttble salte a^reof) aa active tagrediert. . 
pharaaceutically accepuble carrier a„d optooaUy ottrer tt«rape«ic tog,edi«,te or adiuvart. lie 
c«,po.,tom tacWe composiHons suiuble for oral, recMl. topical, aod pareaerU (including' 
sul^utaneons intramnacniar. and tatravenona) ad„W.traHon, aItl,ougl, the moat anitable ronte h. «.y 

^caae^dep.ndon.hepartic„.arho.,andna«„ea„daeveri.yof,hecondid„„aforwhichJ 
«*ve n^en. ^ bemg adminis«»«i. The phannaceutical compoaitiona may be convemently 
P^sented m tnUt doaage fonn and prepared by any of the methods weU Jnown i„ the art of pharmacy 

aalra ,1, . , ""^''^ -^Presented by Formula I, or pharmaceuHcally acceptable 

2_«-^."^«-".ve«ioncanb. combined aatheactivehrgr^U^ 

P^uhcalcameraccording,oco.ven,io,^pha,mac.nacalcompoundingtechniq„e^^ TTecarrier 
may.a.tea™de™rie.,offt™sdepe^gon.he,onn„tprepa.aaondeaJforadliatr^^^^^ 
oralorparen,eral(h,cl.dh,gta.raveno.a). Thua. d« phannaceutical c«nposiUo.a of the present ' 
mvenfon can be p,ea«„ed aa discrete unita suitable for oral admmis.r«ion such .a capsules, cacheta or 
toblets each contammg a prede.en.nned anoomrt of the adve mg,«lient Further. U« compoaidona can 
be presented as a powder, aa granules, as a solution, aa . snspenaion to-an aqneoua Uqoid, as a non- 
aqueous hqutd, as an oil-m-water emulsion or aa . water-in^ liquid emulsion, i. addition to tire 
com.™ dosage forma set out above, dte compound represented b, Pormnla 1. or pharmaceutically 
^table salts tirereof, may also be admmistered by controlled release me«,s and/or delivery deles 
l^osTtions may be prepared by any of the methods of pharmacy. 1, general, such methoda include 

step of bnngmg mto association the active ingredient with the carrier a«. constitutes one or more 
n^^ry mgr^ts. h general, tire compositions are prepared by unifonnly and mtimateiy admixing 

ti-eactn^rngted.,,. Witt, llqMd carriers or fmely divided sotid carriers or boti. lie p^^^ 
convementiy shaped mto the deshed presentation. ctcantBenbe 

accewable carrj^" H "^"^ compoaitiona of this mvention may include a pharmaceutically 

earner and a compound or a phannaceuticaU, «xeptable salt of Formula I. T„e compounds 
of Ponarla I, or pharmaceuticaUy «xep.able salts titereof. can dso be mcluded iu pharmaceutic^ 
composrtions to combhuttion Witt, one or more other ttrerapeuttcaUy active compounds 

.^P'«™»«"''=»'='^««*loyedc«,be,fore«n*le.aaoUd,liquid,orgas. 
Examples of sohd carriers mclude Uctoae, ten. alba, sucrose, hdc. gelatin, agar, pectin. «:aci. 
magnesrum stearate. and stearic acid. Examples of Uquid carters are sugar symp. pean« oil. oUve oil 
and water. Examples of gaseous caniera include carbon dioxide and nitrogen 
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n»d,a ma, b» employed. For example. ™ter. glycola. oik. alcohols, flavoring agen«. preaen^adve. 

uons. wMe camera a„ch as surches, suga.. .nicrocysalline cellulcse. da„en«. g™,„latt„. agen« 
lubncan.s.b.de..dbm.eg,a«ng agents, and ««life„yBe^^f^^,„,, ^2 
. pcwde. capsules and «ble.. Becanseof .heneaseotadminis..a«on.«ble«.n<lc.^l.„l 

oe coaled by standard aqueous or nonaqueous techniqnes 

'^'^""'^■^S the cornposMou of .Us invention may be prepaed by ccmpression or 
m^. cptronaUy wiU. one or more accessory Ingredients or adjuvants. CoIprLsed tlle^Ty J 
» by con-pressmg. in . suiUible macbine, the «:Uve ingredient in a fr^-flo„ing form such as 

nn:' > W™^- OUuent, surface active or dispersing 

Molded,abIets,naybemadebyn«ldinginasMtrt.emachine.amixtureofthepowde.ed 
compo™. moistens! wifl, an mer, Bquid dOuem. Each tablet ptefembly contains from about 0 Img to 

bon.5^of.he.«iveh«n=dien..nde.cbcache.orc.ps„lep«ferably containing 
to about 500mg of the active ingredient -aoouiu.img 

Phaim«»utical compositions of the ptesent mvendon suitable fcr patenter^ 
atomtsuration may be prepared as «,tations or suspensions of the activ. compounds in »a.er. A auintble 
surfactant can be included such as. f„ example, hydroxyprcpylceUnlose. Dillons can also t 
prei^red m glycerol, Bquid polyethylene glycols, and mixhnes thereof m oils. F*«her. a pteservadve 
can be mcluded to prevent the detrimental growth of microorganisms. 

Pharmaceutical composiUons of the present mventlon suitable for h^ectable use mctade 
stcrae aqueous soMons or dispersions. Furthermote, the compositions can be m J fbtn, of 12 

powd«. the extemporaneona preparation of such sterile mjectable solutions or disp«sions 6. all 
cases, the final mjectable form nnrst be sterile and must be effectively „„id for easy s^n^Tuty 1 
ph^uttcal compositions must be stable ^ 

mshouMhepr«ervedagah.s..hec<,«amh^gactiouofmic,„^^^^^^ 

2r.,v?r"? f---^'^- «^ol. polyo. 

fe-g^ycerolpropyleneglycolandl^polyethyleneglycol), vegetable oU^^ 

Phannacentical compodtions of the pres«« tavendon can be ta a form suitable for 
«.p.ca, use such as. for example, an aerosol, cream, ^ntment. ,otic». dusting powder, or tiie like 

Further, the compo^tions can be to a form suitable f<» use m transdermal devices. Utese fc^tions 
a«ybeprepa.ed.utiliztagacompound,eprese„.«lbyBW,.Io,.his invention, or pharma^ 
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acceptable salts thereof, via conventional processing methods. As an example, a cream or ointment is 
prepared by mixing hydrophiUc material and water, together with about 5 wt% to about 10 wt% of the 
compound, to produce a cream or ointment having a desired consistency. 

Pharmaceutical compositions of this invention can be in a form suitable for rectal 
administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose 
suppositories. Suitable carriers include cocoa butter and other materials commonly used in the art The 
suppositories may be conveniently fonned by &st admixiiig the composition with the softened or melted 
camer(s) foUowed by chilling and shaping in moulds. 

In addition to the aforementioned carrier ingredients, the pharmaceutical formulations 
described above may include, as appropriate, one or more additional carrier ingredients such as diluents 
buffers, flavoring agents, binders, surface-active agents, thickeners, lubricants, preservatives (including ' 
anti-oxidants) and the like. Furthermore, other adjuvants can be included to render the formulation 
isotonic with the blood of the intended recipient Con^sitions containmg a compound described by 
Formula I. or phannaceutically acceptable salts thereof, may also be prepared in powder or liquid 
concentrate form. 

The foUowing are examples of representative pharmaceutical dosage forms for the 
compounds of Formula I: 



Ini . Suspension TIM.) mp/mT . 


Tablet mp/t«K 


Capsule TufT/nap 


Cmpd of Formula I 10 
MethylcelluloseS.O 
Tween 80 0.5 
Benzyl alcohol 9.0 
Benzalkonium chloride 1.0 
Water for injection to a total 
volume of 1 mL 


Cmpd of Formula I 25 
Microcryst. Cellulose 415 
Povidone 14.0 
Pregelatinized Starch 43.5 
Magnesium Stearate 2.5 

500 


Cmpd of Formula I 25 
Lactose Powder573.5 
Magnesium Stearate 1 .5 

600 



25 



20 Utmties 



Compounds of this invention are antagonists or inverse agonists of bradykinin receptor 
m particular the bradykinin Bl receptor, and as such are useful in the treatment and prevention of 
diseases and conditions mediated through the bradykhun receptor pathway such as pain and 
inflammation. The present invention provides further ^ use of a compound of formula I in tf,e 
manufacture of medicaments useful in the treatment or prevention of diseases or disorders mediated 
tiirough the bradykinin receptor pathway. The compounds would be effective in the treatinent or 



13- 



wo 2005/004810 

PCTAJS2004/021018 



10 



prevention of pain including, for exan^le. visceral pain (such as pancreatitis, interstitial cystitis, renal 
cohc. prostautis, chronic pelvic pain), neuropathic pain (such as postherpetic neuralgia, acute zoster pain 
nerve injury, the "dynias". e.g., vulvodynia. phantom limb pain, root avulsions, radiculopathy, pamful 
traumatic mononeuropathy. painful entrapment neuropathy, carpal tumiel syndrome, uhiar neuropathy 
tarsal tunnel syndrome, pamful diabetic neuropathy, pamful polyneuropathy, trigeminal neuralgia) 
central pain syndromes (potentially caused by virtuaUy any lesion at any level of the nervous system 
mcluding but not limited to stroke, multiple sclerosis, spmal cord injury), and postsurgical pain 
syndromes (eg. postmastectomy syndrome, postthoracotomy syndrome, stump pain)), bone and joint pain 
(osteoarthntis), spine pain (e.g., acute and chronic low back pain, neck pain, spinal stenosis), shoulder 
pain, repetitive motion pain, acute pain such as dental pain, sore throat, cancer pain, myofascial pam 
(muscular injury, fibromyalgia), postoperative, periopemtive pain and preemptive analgesia (including 
but not hmited to general surgery, orthopedic, and gynecological), chronic pain, dysmenorrhea (primary 
and secodnary), as weU as pain associated with angma. and mflammatory pain of varied origms (e g 
osteoarthritis, rheumatoid arthritis, rheumatic disease, teno-synovitis and gout, ankylosmg spondylitis 
15 bursitis). ' 

Further, the compounds of this mvention can also be used to treat hyperreactive airways 
and to treat inflammatory events associated with airways disease e.g. asthma including aUergic asthma 
(atopic or non-atopic) as well as exercise-mduced hronchoconstriction. occupational asthma, viral- or 
bacterial exacerbation of asthma, other non-allergic asthmas and ' Vheezy-infant syndrome". 
Compounds of the present mvention may also be used to treat chronic obstructive puhnonary disease 
mcludmg emphysema, adult respiratory distre,s syndrome, bronchitis, pnemnonia. allergic rhmitis 
(seasonal and peremiial). and vasomotor rhinitis. They may also be effective against pnemnoconiosis 
mcluding aluminosis. anthracosis. asbestosis, chalicosis. ptUosis, siderosis. silicosis, tabacosis and 
byssinosis. 

Compounds of the present invention may also be used for the treatment of inflammatory 
bowel disease mcluding Crohn's disease and ulcerative colitis, irritable bowel syndrome, pancreatitis 
nephntis. cystitis (mterstitial cystitis), uveitis, inflammatory skin disorders such as psoriasis and eczema 
rheumatoid arthritis and edema resultmg fo>m trauma associated with bums, sprains or fracture, cerebral 
edema and angioedema. They may be used to treat diabetic vasculopathy. diabetic neuropathy, diabetic 
retinopathy, post capillary resistance or diabetic symptoms associated with insulitis (e.g. hyperglycemia 
diuresis, protemuria and increased nitrite and kallikrein urinary excretion). They may be used as smooth 
muscle relaxants for the treatment of spasm of the gastromtestmal tract or uterus. Additionally, they may 
be effective agamst Uver disease, multiple sclerosis, cardiovascular disease. e.g. atherosclerosis 
congestive heart failure, myocardial infarct; neurodegenerative diseases, eg. Parkmson's and Akheuners 



20 



25 



30 
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disease, epilepsy, septic shock e.g. as anti-hypovoleouc and/or anti-hypotensive agents, headache 
including cluster headache, migraine including prophylactic and acute use, stroke, closed head trauma 
cancer, sepsis, gingivitis, osteoporosis, benign prostatic hypeq,lasia and hyperactive bladder. Animal ' 
models of these diseases and conditions are generally weU knovm in the art. and may be suitable for 
evaluating compounds of the present invention for their potential utiUties. FinaUy. compounds of the 
present mvention are also useful as research tools (in vivo and in vitro). 

'^^"'^°°^P°"°'l«°f«^«i«>'«°tion are useful in the treatment of pain and i^ 
tiie adnunistration of a tablet, cachet, or capsule each containmg. for example, O.lmg, 0.5mg. Img. 3mg 
5mg. lOmg. 25mg. 50mg, lOOmg, 125mg. 250mg. or 500mg of a compound of this mvention once every' 
three to four hours, once, twice or three times a day, or (in an extended release formulation) once, twice 
or three tunes a week. 

The compounds would be effective in the treatment or prevention of pam including, for 
example, bone and joint pain (osteoarthritis), r^etitive motion pam. dental pain, cancer pain, myofascial 
pam (muscular mjury, fibromyalgia), perioperative pain (general surgery, oral surgery, gynecological) 
neuropathic pain (post-*eipetic neuralgia), and chronic pain by the administration of a tablet, cachet or 
capsule each containing, for exan^le. 0. Img, 0.5mg. Img. 3mg. 5mg. lOmg, 25mg. 50mg. lOOmg. ' 
125mg, 250mg. or 500mg of a compound of this invention once every three to four hours, once, twice or 
three tmies a day, or (in an extended release formulation) once, twice or three times a week. 

In particular, inflammatory pain such as. for example, inflammatory airways disease 
(chrome obstructive puhnonary disease) would be effectively treated by the con^unds of this invention 
by the administration of a tablet, cachet, or capsule each containing, for exan^le. O.lmg. 0.5mg Img 
3n^. 5mg, lOmg. 25mg, 50mg, lOOmg. 125mg, 250mg, or 500mg of a compound of this invention 
every three to four hours, once, twice or three times a day. or (in an extended release formulation) once 
twice or three times a week. ' 

Further, the conqjounds of this invention can additionally be used to treat asthma 
urflarnmatory bowel disease, rhinitis, pancreatitis, cystitis (interstitial cystitis), uveitis, inflammatory skin 
disorders, rheumatoid arthritis and edema resulting from trauma associated with bums, sprains or fracture 
by flie administration of a tablet, cachet, or capsule each containing, for example, O.lmg. 0.5mg Img 
3n,g,5mg, lOmg. 25mg, 50mg, lOOmg, 125mg. 250mg. or 500mg of a compound of tiiis mvention once 
every three to four hours, once, twice or thi«e times a day, or (in an extended release formulation) once 
twice or three times a week. 

They may be used subsequent to surgical intervention (e.g. as post-operative analgesics) 
and to treat inflammatory pain of varied origins (e.g. osteoarthritis, rheumatoid artimtis. rheumatic 
disease, teno-synovitis and gout) as well as for tiie treatinent of pain associated with angina, menstruation 
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or cancer by .be ad„±ns»atton of .«,!«. a„*e, or cpsufe each coauiintag. ,„ e>u™p,e, o.Un, 
0.5n«. Img, 3n«, 3mg. 10n,g, 23mg, 30mg. lOOo* 125n^ 25(tog, „r 500„« rf, coT^o^d of Ms 
mvea„o„ ™ce every ftree ,o f„„ >^ once. «rice or teee a day, or (in extended release 
tomnilanon) once, twice or tliree times a week. 

■n^y may be nsed to treat diabetic vascnlopatby. post capillary resistance or diabetic 
associated witb ins„li«s (..g. byperglycetnia, diuresis, protein«U and inceased nitrite and 
Mtitrem nrmary excretion) by tl,e administration of a tablet, cachet, or capsule each containing for 
^le, 0..n^ 0 5mg. img, 5^, 

con,»«nd of tins mventron once every tbree to fo„rb„„„, once, twice or tb«e.in»s.day.„r(to 
extended release fonnnlation) once, twice or three times a weelc y. or (man 

ll«»y n»y be used to treat inflammatory sldn disorders such as psoriasis and eczema by 
U-«tajn^st««ono,.tab.e..c.cbe.orc.ps„lee.ehcc»t^^^^ 

^ ^ '"-^ ^ - of a compom.d of this hvenHon Zet:^' 

Ttey may be used as smooth muscle relaxants for the treatment of spasm of the 
gasfomtestinal tract or «ems or to the therapy of Crohn's disease, ulcerativ. colitis or pancatiris by 

meadrmmst^onofatabiet, cachet, or capsnleeachcontah^g. for™ 

Z to r r"^' ■""■^ ^ - Of a c^ound of this toventio^ once e™^' 

Such compomids may be used UBrapenticaUy ,0 treat hyperteacti^, airways and to treat 
mflam.,^ eventsassoci..edwiU,airwaysdiseasee.g. asthma, and tocontro^testrictJ^.^^ 
«™.ys hjmrvity in asdmaa by U,e administration of a tablet, cachet, or capsule each containtog 
^1. O^mg. 0.5mg. In^. 3mg. 5mg, 1,^, 25mg. 50mg, lOOmg, :25m^ 2^. ^ ,00^. 
compo««i of flns mutton once ever, three to four hours, once, twice or three thnes a day. or (in L 
extendedreleaseformulation)once,twiceorth,eetimesaweek. y.or(mM, 

■^='""»'^''«»»'°««tatrinsicandextrim,icasthmai„cludiugallergicasttn„a(atooic 
or non^rc, as well as exercise-todnced Whocons.ric.ion. occupadonal astl. vi^a, or b^elT 
-cerhatet. asdnn. od« non^ergic asthmas and • Vheezy-in^m. syndrome" by th admtois" , a 
«b,e, cachet, or c.psnleeachcontainmg.,orexample.0.1mg.0.5mg. lmg,3mg,5mg, 10mg,25r 
0mg.00mg,125mg.25Chng. or 500mgofacom^undo,,his invention once evetyLeto^^f^^^^ 
once^tw.ceord„eetim=s.d.y.or(manextendedr.leasefonnul«ion)once.«vicec.threet,me^a^^^ 
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They may also be effective against pneumoconiosis, including aluminosis. anthracosis 
asbestosis, chalicosis. ptilosis. siderosis. silicosis, tabacosis and byssinosis was well as adult respirator 
distress syndrome, chronic obstructive puhnonary or airways disease, bnmchitis. allergic rhinitis and 
vasomotor rhinitis by the administration of a tablet, cachet, or capsule each containing, for example 
O.lmg. 0.5mg. Img. 3mg. 5mg, lOmg, 25mg. 50mg, lOOmg, 125n«. 250mg. or 500mg of a compound of 
this mvention once every three to four hours, once, twice or three times a day. or (in an extended release 
formulation) once, twice or three times a week. 

Additionally, they may be effective against liver disease, multiple sclerosis 
atiierosclerosis, Alzheimer's disease, septic shock e.g. as anti-hypovolemic and/or anti-hypotensive 
agents, cerebral edema, headache including cluster headache, migraine including prophylactic and acute 
use, closed head trauma, irritable bowel syndrome and nephritis by the administration of a tablet cachet, 
or capsule each containing, for example, O.lmg. 0.5mg. Img. 3mg, 5mg. lOmg, 25mg, 50mg, lOOmg 
125mg. 250mg. or SOOmg of a compomid of this invention once every three to four hours, once, twice or 
three times a day. or (in an extended release formulation) once, twice or three times a week. 

Comhinn tion Therapy 

Compounds of Fonnula I may be used in combination wifli oflier drugs tiiat are used in 
the treatment/prevention/suppression or ameUoration of the diseases or conditions for which con^unds 
of Formula I are useful. Such other drugs may be administered, by a route and m an amomit commonly 
used therefor, contemporaneously or sequentiaUy vnth a compound of Fonnula L When a compound of 
Formula I is used contemporaneously with one or more other drugs, a pharmaceutical composition 
contammg such other drugs in addition to ttie compound of Fonnula I is preferred. Accordingly the 
pharmaceutical compositions of the present invention include tiiose that also contam one or morl other 
active mgredients, in addition to a compound of Fonnula I. Examples of other active ingredients that 
may be combined with a compound of Fonnula I. eitiier administered separately or in the same 
phannaceutical compositions, include, but are not lunited to: (1) morphine and other opiate receptor 
agonists including propoxyphene (Darvon) and tramadol; (2) non-steroidal antiinflammatory dnigs 
(NSAIDs) mcluding COX-2 inhibitors such as propionic acid derivatives (alminoprofen. benoxaprofen 
bucloxic acid, carpiofen, fenbufen. fenoprofen. fluprofen. flurbiprofen, ibuprofen. indoprofen 
ketoprofen, muroprofen. naproxen, oxaprozin, pirprofen. pranoprofen. suprofen, tiaprofenic acid and 
tioxaprofen), acetic acid derivatives (indomethacin. acemetacin. alclofenac. cKdanac, diclofenac 
fenclofenac, fenclozic acid, fentiazac. furofenac, ibufenac. isoxepac. oxpinac. suUndac. tiopinac' 
tohnetin, zidometacin. and zomepirac). fenamic acid derivatives (flufenamic acid, meclofenamic' acid 
mefenamic acid, niflumic acid and tolfenamic acid), biphenylcarboxyUc acid derivatives (diflunisal a^d 
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flufenxsal), oxicams (isoxicam. piroxican, sudoxicam and tenoxicaB). salicylates (acetyl salicylic acid 
sulfasa^ne) and the pyrazolones (apazone. bezpiperylon. feprazone. mofebutazone. oxyphenbutazon^ 
phenylbutazone), and the coxibs (celecoxib. valecoxib. rofecoxib and etoricoxib); (3) corticosteroids 
such as betan^thasone. budesonide. cortisone, dexamethasone. hydrocortisone, methylprednisolone 
prednisolone, prednisone and triamcinolone; (4) histamine HI receptor antagonists such as 
bromopheniramine, chlorpheniramine, dexchlorpheniramine. triproUdine. clemastine, diphenhydramine, 
diphenylpyrahne. tripelem^amine, hydroxyzine, methdilazine, promethazine, trimeprazme. azatadine 
cyproheptadine, antazolme, pheniramine pyrilamine. astemizole, terfenadine, loratadine. cetirizine ' 
deslo^tadine, fexofenadine and levocetirizine; (5) histamine H2 receptor antagonists such as cimeiidme 
femotidme and ranitidine; (6) proton pump mhibitors such as omeprazole, pantoprazole and 
^omeprazole; (7) lenkotriene antagonists and 5-Hpoxygenase inhibitors such as zafirlukas, montelukast. 
pranlukastandzdeuton;(8)drugsusedforangina.myocardialischemiamc^^^^^ 
m^oglycerm and isosorbide nitrates, beta bloclcers such as ate 

.betaxolol. bisopn.101. carteolol. labetalol. nadolol, oxprenolol. penbutolol. pindolol, sotalol and timolol 
and caic,^ channel blockers such as dUtiazam. verapamil, nifedipine, bepridil. felodipine. flunarizine ' 
xsradipme. mcardipine and nimodipine; (9) mcontinence medications such as antimuscarinics e g ' 
tolterodine and oxybutinin); (10) gastrointestinal antispasmodics (such as atropine, scopolamme 
dicyclomme, antimuscarinics. as weU as diphenoxylate); skeletal muscle relaxants (cyclobenzaprine 
cansoprodol. chlorphenesin. chlorzoxazone, metaxalone. methocarbamol, baclofen, dantrolene ' 
diazepam, or orphenadrine); (1 1) gout medications such as aUopurinol. p„,benicid and colchicine- (12) 
ch^gs for rheumatoid arthritis such as methotrexate, auranofin.auro«^^^^^ ' 
thiomalate; (13) drugs for osteoporosis such as alendronate and raloxifene; decongestants such as 
pseudoephedrme and phenylpropanolamine; (14) local anesthetics; (15) anti-herpes drugs such as 
acyclovir, valacyclovir and famcyclovir; (16) anti-emetics such as ondansetron and granisetron- (17) 
nngrame drugs such as tixe triptans (e.g. rizatriptan, sumatriptan), ergotamine, dihydroergotamiiie CGRP 
^tagomsts antidepressants (e.g., tricyclic antidepressants, serotonin-selective reuptake inhibitors', beta- 
adrenergic blockers); (18) VRl antagonsits; (19) anticonvulsants (e.g., gabapentin, pregabaUn 
lamotngine, topiramate, carbamazepme. oxcarbazepme, phenytoin); (20) glutamate antagonists (e g 
^amme and other NMDA antagonists. NR2B antagonists); (21) a^taminophen; (22) CCR2 antagonists; 
(23) PDE4 antagonists. * 



Biological Evaluatf on 

Assessing the Affinity of Selected Compounds to Bind to the Bradyktain Bl or B2 
Receptor. RadioHgand binding assays are performed using membranes from CHO cells that stably 
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express the human, rabbit, rat. or dog Bl receptors or CHO ceUs that express the human B2 receptor For 
all receptor types, cells are harvested from culture flasks in PBS/lmM EDTA and centtifoged at lOOOxg 
forlO minutes. The cell pellets are homogenized with a polytron inice cold 20mM HEPES ImM 
EDTA, pH 7.4 (lysis buffer) and centrifuged at 20,000xg for 20 mmutes. The membrane pellets are 
rehomogenized in lysis buffer, centrifuged again at 20.000xg and the final pellets are rcsuspended at 5mg 
protem/ml in assay buffer (120mM NaCl. 5mM KCl. 20mM HEPES. pH 7.4) supplemented with 1% 
BSA and frozen at -SQoc. 

On the day of assay, membranes are centrifuged at 14,000xg for 5 minutes and 
resuspended to the desired protein concentration in assay buffer containing lOOnM enaliprilat, 140ag/mL 
bacitracin and 0.1% BSA. 3H-des-argI0, leu9 kallidin is the radioHgand used for the human and rabbit 
Bl rec^tors, SH^es-arglO kalUdin is used for the rat and dog B 1 receptors, and 3H-bradyldnm is used 
to label the human B2 receptor. 

For all assays, compomids are diluted from DMSO stock solutions with 4/xL added to 
assay tubes for a final DMSO concentration of 2%. This is followed by the addition of 100/tL 
radioUgandandlOOMLofthemembranesuspension. Nonspecific bindmg for the Bl receptor bindmg 
assays is determined using 1^ des-arglO kaUidin and nonspecific binding for the B2 receptor is 
determined with l^M bradykinin. Tubes are incubated at room temperature (220Q for 60 minutes 
followed by filtration using a Tomtec 96-well harvesting system. Radioactivity letamed by the filter is 
counted usmg a Wallac Beta-plate scintillation counter. 

Assay for Bradykinin Bl Antagonists. Bl agonist-induced calcium mobiUzation was 
momtored using a Fluorescence Imaging Plate Reader (FUPR). CHO cells expressing the B 1 receptor 
were plated m 96 or 384 weU plates and allowed to incubate in Iscove's modified DMEM overnight 
WeUs were washed two times with a physiological buffered salt solution and then incubated with 4uM 
Hno-3 for one hour at 37oc. The plates were then washed two times with buffered salt solution and 
lOOuL of buffer was added to each well. Plates were placed in the FLIPR unit and aUowed to equilibrate 
for two minutes. The test compound was then added m 50ul volumes followed five minutes later by SOul 
of agonist (des-arglO kalHdin). Relative fluorescence peak heights in the absence and presence of 
antagonist were used to calculate the degree of inhibition of the Bl receptor agonist response by the test 
compound. Eight to ten concenfrations of test compound were typicaUy evaluated to construct an 
mhibition curve and determme IC50 values using a four-parameter nonlmear regression curve fitting 
routine, ^ 

Assay for Bradykinin Inverse Agonists. Inverse agonist activity at the human B 1 
receptor was evaluated using transiently transfected HEK293 cells. One day following transfection cell 
flasks were labeled overnight with 6uCi/ml [SHJmyo-inositol. On the day of assay, the media- was 
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removed and the attached cells were gently rinsed with 2x20ml of phosphate-buffered salme Assay 
buffer (HEPES buffered physiological salts. pH 7.4) was added and the ceDs were detached by tapping of 
the flask. The cells were centrifuged at 800xg for five minutes and resuspended at lxl06 cells/ml m 
assay buffer supplemented with lOmM lithium chloride. AfterlO minutes at room temperature one-half 
ml ahquots were distributed to tubes containing test compound or vehicle. After an additional 10 
mmutes the tubes were transferred to a 370C water bath for 30 minutes. The incubation was terminated 
by the addition of a 12% perchloric acid solution and the tubes were placed on ice for 30 minutes The 
^id was then neutralized with KOH and the tubes centrifuged to pellet precipitated material. 
[3H]Inositol monophosphate formed was recovered by standard ion exchange chromatographic 
techniques and quantitated by liquid scmtillation counting. Liverse agonist activity was determined by 
the degree to which a test compound reduced basal (cells incubated with vehicle) levels of [3H]inositol 
monophosphate accumulation. 

Abbreviations Used 

The foUowing abbreviations have the meanings indicated, unless stated otherwise in the 
specification: AcCN=acetonitrile; BOC (boc)=t.butyloxycarbonyl; DCa^=dichloromethane- 
DMF=dimethylformamide; DMSO=Dimethyl sulfoxide; EDC or BDCI=l-(3-dimethylammopropyl)3. 
ethylcarbodiunide HCl; eq.=equivalent(s); ES (or ESD-MS=electn>n spray ionization - mass 
spectroscopy; Et=ethyl; EtOAc=ethyl acetate; EtOH=ethanol; FAB-MS=fast atom bombaidment-mass 
spectroscopy; HMPA=hexamethylphosphoramide; HOAt=l-hydroxy-7-azabenzotriazole; HOBt=l. 
hydroxybenzotriazole hydrate; HPLC=high pressure liquid chromatography; LCMS=liquid 
chiomatography/mass spectroscopy; LiHMDS=Uthiumbis(trimethylsilyl)amide; Me=methyl- 
MeOIfemethanol; MH2=megahertz; MsCl=mesyl chloride; NEt3=:triethylamine; NMR=nuclear magnetic 
resonance; TFA=trifluoroacetic acid; THF=tetrahydrofuran 

Compounds of formula I may be prepared according to the following iUustative schemes 
The startmg materials used in the synthesis of compounds of formula I or la are commercially available 
known m the literature, or readily prepared W available chemicals in accordance with conventional ' 
synthetic methods weU known to those skilled in the art. Both the schemes and specific examples 
provided herem are for illustrative purpose, and a person skilled m the art will appreciate that other 
compounds of the present invention may be analogously prepared usmg the iUustrative procedures or 
tiiey may be obtamed firom exemplified compom.ds via fimctional group mterconversion procedures that 
are generally known in the art. or they may be prepared by other procedures that are known to persons 
skilled m the art of organic synthesis. 
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As iUustrated in Scheme 1. compounds of formula I may be prepared by reacting an 
arylamine i with a sulfonylating agent such as the sulfonyl chloride 2 in the presence of a base such as 
pyridine. 



SCHEME 1 



Z-^Z R ^ ? D 



:^z --^ 

o / X Y \ 



Scheme 2. 
SCHEME 2 



pyridine Rib— J- i H —Rs 

^1° I R2a 

Alternatively, compounds of formula I may be prepared by the procedure iUustrated in 



NOo NOo 

X X 

z^z z'^z 

R. NH2 T T 

Ma. 



\X A JL 



HN ^ 

A, 



Y, 




f^lc 4 R2a 
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SCHEME 2 (cnnf'H) 



15 



20 



NH2 Rd 



reduction ^v^^ Rab"" -4^r 

" 1 (1) acyiation, and Z^Z 

HN"^°2 (2) optionally alkylation 

Rib-4, T T .-xRab xV^A 



2 • '3a 




Ric 5 R2a p yx"^ Y^yX^ 

I Raa 

Arylamine 1 is coupled with the nitroarylsulfonyl chloride 3 to give the sulfonamide 
5 mtroarysulfonamide 4. Reduction with sodium dithionite or Fe/HCl provides the aminoarylsulfonamide 
5. which upon acylation with an appropriate acid, acid chloride or anhydride gives the corresponding 
compound of formula L 

Reference Examp lftg 

4-AniinQ-N-f2-hen7oylphenv1)he,n7^nesn1fnn.niidP 2-Aminobenzophenone (20 mg) was dissolved 
in 1 mL of methylene chloride and 4-nitroben2enesulfonyl chloride (34 mg. 1.5 equiv) was added thereto 
followed by pyridme (16 mL. 2 equiv). After 10 minutes the reaction mixture was oncentrated in vacuo 
subjected to flash chromatography (eluting with 0% to 25% EtOAcAiexane) to provide N-(2- 
benzoylphenylH-nitrobenzenesulfonamide. ESMS, M+lT found: 383.1. 

The above nitrobenzenesulfonamide (500 mg) was dissolved in 10 mL of 2:2- 1 
EtOH/acetic acid/water and elemental iron (508 mg. 7.4 equiv) was added thereto followed by 5 uL of 
concentrated HCl. The reaction mixture was heated to lOO^C for 10 mmutes. and then cooled to rt and 
diluted with 35 mL of water. The layers were separated and the aqueous layer was extracted three times 
with methylene chloride. The organic layer was washed twice with saturated sodium bicarbonate and 
twice with wate, back extracted once with methylene chloride, and dried over sodium sulfate filtered 
concentrated in vacuoto provide crude 4-ammo-N-(2-benzoylphenyl)benzenesulfonamide. which was' 
used without further purification. Purity was determined by LC/MS (ESMS. M+H^ found: 353.1). 

<2-AminophenYl)(5-fluoropyridin-?,-ylWhr.non. 2-Bromo-5-fluoropyridine (lOg. 56.8 mmol) and 
25 2-ammobenzonitrile (5.6 g. 47.4 mmol) were dissolved in 100 mL of toluene and cooled to -30°C To 
the resulting solution was added nBuLi (1.6 M in hexanes. 65 mL. 104 mmol. 2.2 equv) dropwise. and 
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the reaction mixture was wanned to 0 deg for 90 minutes. The reaction mixture was then poured into 
100 mL of cooled 3N HCl and stirred for 15 minutes, then 5N NaOH was added until the reaction 
mixture turned basic. The reaction mixture was extracted with CH2a2 (3x100ml). washed with brine 
(IxlOOmL), dried over sodium sulfate, filtered, and concentrated m vacuo. Flash chromatography (0% to 
30% EtOAc/hexanes) gave the title confound as a solid CLC/MS found: 217,2) 

3. N-m ( r2-(2.4-dichloroDhenoxv^p hft nvnaminn \ Riilfonviy hftnvllacetamirift 

CI HN" O 

A mixture of 2-(2,4-dichlorophenoxy)aniline HQ (0.659 g. 2.27 mmol) and 4-(acetyl- 
amino)benzenesulfonyl chloride (0.500 g. 2.14 mmol) in 2 mL pyridine was stirred at room temperature 
overnight. The mixture was partitioned between ethyl acetate and 0.5 N HCl. The organic layer was 
washed with water (x2), half brme, and then brine. The organic layer was dried over sodium sulfate, 
filtered, and evaporated under reduced pressure to obtain a residue as a soUd. The solid was titrated'with 
1% MeOH in DCM to provide the title compound that gave proton NMR spectra consistent with theory 
and a mass ion (ES) of 451.0 for M+H+. iH NMR (400 MHz. CD3OD) 5 7.63 (m, 3H). 7.55 (bd, J = 8.8 
Hz. 2H). 7.47 (d. J = 2.8 Hz. IH), 7.14-7.06 (m, 3H). 6.56 (m.lH), 6.36 (d. J = 8.8 Hz, IH), 2.14 (s. 3H). 

The foUowing examples are provided to Ulustrate the mvention without limitmg the 
invention to the particulars of these examples. 



EXAMPLE 1 



^-(4-{r(2-f2,4-dich1oro>phenoxv->-6-fluorQphenvn a mmolsulfonvnphenvnacetflTn^rift 

CI 

^^^'^NHC(0)CH3 

25 Cl-^^^ 

Under a nitrogen atmosphere. 2.4-dichlorophenol (500 mg, 3.067 mmol) was diluted in 
DMF (15 mL). Cesium carbonate (3 g, 9.202 mmol) was then added followed by 2,5-difluoronitro- 
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benzene (976 mg. 6.135 nunol). The reaction was heated to 90*0 and aUowed to stir for 12 hours Then 
500 nL of water was added and was heated for an additional 4 hours. The inaction was then quenched ' 
with water (30 mL) and extracted with ethyl acetate (3x60mL). The organic extracts were dried over 
sodium sulfate and concentrated. SiUca gel chromatography (:5%-20% EtOAc/hexanes) gave l-(2.4. 
dichlorophenoxy)-3-fluoro-2-nitrobenzene (257 mg, 30%). 

Under a nitrogen atmosphere, the above compound (230 mg, 0.761 mmol) was dUuted in 
methanol (7.5mL). Then tm(ID chloride dihydrate (515 mg, 2.284 mmol) was added and the reaction 
wasrefluxedat 85'C for 4 hours. The methanol was then evaporated off and the residue was dissolved 
m methylene chloride (6mL). A samrated solution of sodium bicarbonate (12mL) was added and the 
suspension was extracted with methylene chloride (3xl2mL). The organic extracts were dried over 
sodimn sulfate and concentrated. SiUca gel chromatography (5%-20% EtOAcAiexanes) gave 2-(2.4- 
dichlOTophenoxy)-6-fluoroaniline (68 mg, 33%). 

The title compound was prepared in a manner analogous to that described in Reference 
Exanq)le 3 using the above phenyl ether. 



EXAMPLE 2 

Methyl 2-{r2-((f4-(acetvlamino>T>heDvns..lfni.vl| . niino^nhPnvnfhi»} K»...^,.^ 

CO2CH3 HN" O 

A. 





N "CH3 

Step 1; Methvl 2-rr'2-tiif ropheTivntti^n] ^^.^»o>» 

A mixture of methyl 2-mercaptoben2oate (0.656 g. 3.90 mmol), l-fluoro-2-nitrobenzene 
(0.550 g, 3.90 mmol). and potassium cari^onate (1.40 g. 10.1 mmol) in DMSO (10 mL) was stirred under 
nitrogen at room ten^erature overnight The mixture was partitioned between water and diefliyl ether 
and the organic layer was washed witi. water (x2). half brine and brine. The organic layer was dried over 
sodium sulfate, filtex^d, and concentrated under reduced pressure to provide crude metiiyl 2-[(2-nitro- 
phenyl)thio]ben2oate as a yellow solid that gave a mass ion (ES) of 290.1 for M+H+. 
Step 2: Methvl 2-rf2-amiTi oDhenvl')thml h^.,.z»»t» 

A solution of methyl 2-[(2-nitrophenyl)thio]benzoate (1.17 g. 4.04 mmol) in methanol 
(50 mL) was purged with nitrogen prior to the addition of 10% Pd/C catalyst (0.12 g). The mixture was 
agam purged with nitrogen and tiien purged with hydrogen from a balloon. The mixture was stirred 
under hydrogen overnight. Additional amount of 10% Pd/C catalyst (0.24 g) was added, and the mixture 
was stuxed under hydrogen overnight. The reaction mixture was filtered tiirough a pad of celite. and ti.e 
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fitoate was concentrated. The residue was subjected to sUica gel chromatography eluted with 100% 
m^U^^yZ^^^^ 2-[(2^nophenyl)thio]benzoate as a yellow oU that crystallized over time. MS 
Step 3: Methyl '^-{l2-m.(nce.ty},n^mn^r^^^^^^ 

A solution of methyl 2-[(2-aminophenyl)thio]ben2oate (0.444 g. 1.71 nnuol) and 4- 
(acetylamino)benzenesulfonyl chloride (0.440 g. 1.88 mmol) in pyridine (1.6 mL) was stirred at room 
temperature for 1 hr. The reaction mixture was diluted with ethyl acetate and washed with 0 5 N HCl 
(x2). water (x2), half brine and brine. The organic layer was dried over sodium sulfate, filtered, and 

toZS!^' '^'^^ chromatography eluted with 1-5% MeOH in DCM 

to provide the title compound. MS (ES. M+H+): 457.2. iH NMR (400 MHz, CD3OD) 5 7 92 (bd 7-8 
Hz. IH). 7.75 (bd, /= 8 Hz. IH). 7.55 (bd. 7= 9.2 Hz. 2H). 7.50-7.44 (m, 3H), 7.42 (bd 7= 8 Hz 'im 




NHCO2CH3 



CI 



0.92 mL) at 0 C was added methanol (38 ^, 0.92 mmol). The ice bath was removed after 5 min and 
the reaction m.^ was Slowly wanned t^ 

phenoxy)amhne hydrochloride (0.27 g. 0.92 mmol) was added. After 1.5 hrs of stirring, the reaction 

-^xture was diluted with ethylacetate and washed with0.5NHa(x2).water(x^^^ 

The orgamc layer was dried over sodium sulfate, filtered, and concentrated. The residue was purified by 

I'^^r^TT""' ''"'"^ ^^^^ » ^^'^^^ »° Provide the title compound MS 

(ES,M.H.): 467.0. (400 MHz. CD3OD) 8 7.62 (m. 3H). 7.48 (d. 7 = 2.4 Hz. 1^?^^^^^ 

= 9.2 Hz. 2H). 7.09 (m. 3H). 6.58 (m. IH). 6.37 (d. 7= 8.8 Hz. IH). 3.76 (s. 3H). 
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EXAMPLE 4 

yV-r4-({f2-(2,4-djchloi:oph^noxv^phpnvnam,nnUnTfnnv ,Y^envnnvrim^ 



CI 




Stepl; A^-r2-<2,4-dichlorophe.noxvY h^n yll-^. nitrohftn7i.ti>.c..lfo^o»,;^^ 

A mixture of 4-nitrobenzenesulfonyl chloride (2.71g, 12 nmiol) and 2-(2,4-dichloro- 
phenoxy)anili„e HCl (2.9g. 10 mmol) were dissolved in pyridine (lOnJL) at room temperature. After 1 hr 
the mixture was heated at 60 "C for 2 hour. The reaction mixture was concentrated under vacuum The 

residue was dalutedwithEtOAc and washed sequentiaUy with IMaq. HQ and sat. aq.NaHCO^^^ 
organic extract dried over MgS04, and the solvent removed in vacuo to afford the title compound as a 
sohd. LCMS (ES MS, M+H+ found: 439) and proton NMR (400 MHz, CDCI3) 5 6.54^ 62 (m 2H) 

■ Step 2: 4-amino-jV-r2-(2,4-dichloroDheiinxvV h.»yl 1b enzene>..n1fn^..^^^. 

To a solution ofthe compound of Step 1 (2.12 g) in methanol (50 mL) and CH2CI2 (50 
^) was add6d a solution of sodium metabisulfite (2.52 g) in water (50 mL) at room temperature. After 3 
h^Ae methanol was evaporated in vacuo. The residue was partitioned between sat. aq. Na2C03 ^7 
EtOAc. Dried over MgS04 and evaporated in vacuo. The resulting orange soUd was absorbed onto silica 
gel (10 g) and purified by flash chromatography Si02. 0-50% EtOAc Hexanes gradient elution to afford 
the tiUe compound as a yellow soUd. C18H14C12N203S MH+ requires 409.0175 found 409 0162 
. Step 3= A^-r4-f {r2-(?.,4^ichlomphenoxY)phen y l1 amino|s,i1fon >.nnh.nvlV .^^.-.... < -.mirlr 
,n ^ * compound of Step 2 (0.1 g, 0.244 mmol). pyrimidin-5-carboxyUc 

acid (0.03 g, 0.244 mmol) HOAT(0.033g, 0.244 mmol) and EDC (0.047 g. 0.244 mmol) inDMF(lmL) 
at room temperature was added triethylamme (0.068 mL. 0.489 mmol). After 18 hr pyrimidin-5- 
carboxylic acid (0.03 g. 0.244 mmol) HOAT (0.033 g, 0.244 mmol). EDC (0.047 g. 0.244 mmol) and 
h-iethylamine (0.068 mL. 0.489 mmol) were added. The reaction mixture was stirred for a fimher 16 hr 

waters Prepak C-18 column elutmg with 5-95% CH3CN: water containing 0.1% TFA. The pure ftactions 

7^nZT'''.T.''r^^T'^ '° C23H16C12N404S MH+ requires 

5 15.0342 found 515.0349. Proton NMR (400 MHz. CDCI3) 5 6.53 (d. J = 8.8Hz. IH). 6.2(d, J = 
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8.2Hz). 7.00-7.10 (m. 3H). 7.14 (t, / = 7.8Hz. IH). 7.41 (d. 7 = 2.5Hz. IH). 7.64(d. 7 = 8.6Hz. 2H) 7 70- 
7.80 (m. 3H). 8.03(s. IH). 9.28 (s. 2H). 9.43 (s. IH). 

EXAMPLES 



CI 




NHCOCF3 



To a solution of 4-axmno-A^-[2-(2,4HlicMorophenoxy)phenyl]benzenesulfonaim^^ (0 1 g 
0.244 mmol). in pyridine (1 ni) at OC was added trifluoroacetic anhydride (0.053 mL, 0.375 xnmol) 
The reaction fixture was stirred for 2 hr at K.om temperature, concentrated in vacuo and the residue 
drluted with DMF (3 ni.). treated with trifluoroacetic acid (2 drops) and purified directiy by reverse 
phase HPLC waters Prepak C-18 column eluting with 5-95% CH3CN: water containmg 0.1% TFA. The 
pure fractions were combined and lyophilized to afford the title compound. C20H13C12F3N2O4S MH+ 
requires 504.9998 found 505.0003. Proton NMR(400 MHz. CDCl3)56.53(d,^^^^^^^^ 
= 1.2 and 8.2Hz). 7.00-7.10 (m, 3H), 7.12 (t. J = 7.2Hz, IH). 7.41 (d. 7 = 2.5Hz. IH). 7.58(d. 7= 8 8 H^ 
2H), 7.73(dd, 7 = 1.4 and 8Hz), 7.77(d. 7 = 8.8Hz, 2H). 7.95(s, IH). 




NHCOCH3 



The title compound was prepared m a manner analogous to that m Reference Pvam«i« 
MS(ES,M.H.,: 48S.0 iH NMR (400 MHz. CD3OD) 8 8,01 (d.yf 8.8C^^.^t^f^'°'• 
™ I'^w^ /"^J ' ° " '''' ^« 'H). 6.59 
IH), 6.41 (d, 7 = 8.8 Hz, IH). 2.23 (s. 3H). 
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EXAMPLE? 

N<2-<?enzoYlphe,nvlM-f(rn-nmmdin-l-vlnrnp vlW.» ^^^^ 



10 




Triphosgene (28 mg, 1/3 equiv) was dissolved in 1 mL of THF and the solution cooled to 
0°C. Asolutionof4-amino-N-(2-benzoylphenyl)benzenesulfonaimde(100ing)in3niLofTOT 
mL of triethylamine was added therto, and the reaction mixture was warmed to rt and stined for 30 
minutes. A solution of 3-(piperidin-l-yl)propan-l-ainine (60 mg. 1.5 equiv) in 3 mL of THF and 0 15 
mL of triethylamme was added thereto and the reaction mixture was left stirring overnight. The reaction 
was quenched with water and diluted with EtOAc. The organic layer was washed once each with water 
and brine, dried over sodium sulfate, filtered, and concentrated in vacuo. The title product was obtained 
as the TFA salt following reverse phase chromatography (5% to 95% acetonitrile/water/.l% TFA) 
ESMS,M+ir found: 521.2. 



15 



20 



EXAMPLE 8 

_ ^enzvDaminolcarbnny Uamino^henzenesulfoTiamiHp. 




10. MS 505. 



The tiUe compound was prepared foUowing the general procedure described in Example 



EXAMPLE 9 

Tetrahydrofaran-2-vlniethvl4-frf?,-henznvIp h.n yl> .^;. o1sulf»nvnp l,.^ 
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Tnphosgene (28 mg, 1/3 equiv) was dissolved in 1 mL of THF and the solution cooled to 
0»C. A solution of 4-amino-N-(2-ben2oylphenyl)benzenesulfonanude (lOOmg) in 3 ni of THF and 0 15 
mL of triethylanrine was added therto, and the reaction mixture was wanned to rt and stirred for 30 
minutes. A solution of tetrahyhdrofurfuryl alcohol (44 mg. 1.5 equiv) in 3 mL of THF and 0.15 mL of 
5 tnethylamine was added thereto and the reaction mixture was left stirring overnight. The reaction was 
quenched with water and diluted with EtOAc. The organic layer was washed once each with water and 
bnne, dried over sodium sulfate, filtered, and concentrated m vacuo. The title product was obtamed 
foUowing flash chromatography (10% to 95% EtOAcAiexanes). ESMS. M+lT found: 481.8. 

EXAMPLE 10 

4-(3-BenzYl-2-o^oi^id^lidin-l-yl>N-(04(5-fluoropvridin-?-vncarhnnvnp h^^^^ 



15 



25 




Step 1. l-phen vlimidazoHdm-2-one 

Tnphosgene (3.6 g. 12.2 mmol) was dissolved in 40 mL of THF and cooled to 0°C To 
the resulting solution was added 5g (36.7 mmol) of N-phenylethylenediamine dissolved in 65 mL of THF 
and 7.7 mL (1.5 equiv) oftrietiiylamine over 30 min. White solid immediately crashed out. The 
reaction was complete after 5 min. as indicated by LC/MS The reaction wasuenched with water and 
diluted with EtOAc. The organic layer was washed with water (IxlOOmL) and brine (IxlOOmL) dried 
over sodium sulfate, filtered, and concentrated in vacuo to provide the cnide tide compound, which was 
20 used without further purification (LCTMS, found: 163.2) 

Step 2. 4-f2-oxoimi<iay/.liHi-n-l .vnben7.ftnpt.Qulfonvl chlnriHf. 

To 1.5 mL (23.1 mmol) of chlorosulfonic acid in 3 mL of carbon tetrachloride at 0 °C 
was added slowly 500 mg (3.1 mmol) of the compound of Step 1. The reaction was almost completed 
after 2h at 0 °C. The reaction mixture was poured into ice water slowly, tiien filtered to collect tiie solids 
formed. The aqueous layer was extracted with chloroform (3x100ml), and the combined organic layers 
were dried over sodimn sulfate, filtered, concentrated in vacuo. The filtered soUd and the crude material 
from the extraction were combined to provide the title compound (LCTMS found: 261.1) 
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Step 3. N-(2-r(5-flimrnpYri>4jp.2.vl^carhnnvn».l, n - • 

To a soluuon of 100 mg (0.46 nrnxol) of (2^ophenyl)(5.fluoropyridin-2-y;;: 

methanone^^^^ 

a38™„ol)ofpynd.e.Theresultingreaction„Uxturewassti^ 
v^ter/0^%^fluoc.ce.cac.d)toprov^^^ 

Step 4. 4-f3-he.nzvl-?-nvn.n.;Ho. , oiidin-l.vl)-M-p _r/< f|,,nrnni . iri;., 9 u „ . 

To a solution of 50 mg (0. 1 14 mmol) of the compound of Step 3 in 1 mT nf Tmr 

(-lOCtaC). .Bd U,. <^c layo. ™s coitected. dd«> over sodi™ suifau=. filtered, and cooc.„ra^ 
Revere phase cbn»»a«,g«phj, (5% u, 95% AcCN/H20/0.1% TOA) and foflowed up by ,n<«her 



in Example 10: 



The following cycUc meas were prepared according to the general 



procedure described 




Ex. 


Ar 


Y 


R 


MS 


11 


5-F-2-oYridvl 


0 


2-tetrahvdrofiu:aYlmethYl 


525 


12 


Phenvl 


0 


H J 




13 


5-F-2-pyridYl 


0 


CH2CH(CH3)2 


497 


14 


5-F-2-pvridyl 


0 


CH3 




15 


5-F-2-PYridvl 


0 


H 


455 
441 


16 


5-F-2-Dvridvl 


0 


CH(CH3)2 


483 
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Ar 


Y 


R 


MS 


17 


phenyl 


1 


H 




18 


5-F-2-pyridYl 


1 


H 




19 


5-F-2-pyridYl 


1 


benzyl 


545 


20 


5-F-2-pvridYl 


1 


2-tetrahvdroftiranylmethvl 


520 


21 


5-F-2-PYridYl 


1 


CH3 


469 




Stgp I. N-(4-{r(2-4>enzovlphftTivnRmino1sulfnr,vl}p heDvn-4-nhlnroh„..»o^;^^ 

A solution of 474 mg (2.84 mmol) of 4-broino-butanoic acid in 6 mL of 51 
HMPA/acetonitrile was cooled to 0 deg and thionyl chloride (0.207 mL. 2.84 mmol) was added The 
reaction mixture was warmed toroomtemperatore. and transferred to a flask containing 250 mg (0 709 
mmol) of neat 4-amino-N-(2-ben2oylphenyl)benzenesulfonamide. The solution was allowed to stir' 
overnight. The reaction was quenched w/ saturated sodium bicarbonate and diluted witii EtOAc 
(-lOOmL). washed wifl, water (3x20mL) and brine (lx20mL). dried over sodium sulfate, filtered and 
concentrated in vacuo. The residue was purified via flash chromatography (15% to 75% 
EtOAc/hexanes)to provide the title compound. LOMS (ES MS, M+lT found: 457). 
gtgp 2. N-(2-henzoyIphenyl)^-(-?-oxoDVTrn1,Hi.i-1 -vnhftn^^.n^c„if»^oT^^->f^ 

The above compound (180 mg. 0.393 mmol) was dissolved m 3 mL of THF and the 
solution cooled to 0°C. NaH (24 mg, 60% dispersion in mineral oil, 0.590 mmol) was added and the 
^ction mixture warmed to rt and left stirring overnight. The reaction was quenched witii water and 
dUuted with EtOAc (-lOOmL). washed with brine (lx20mL). dried over sodium sulfate, filtered and 
concentrated in vacuo. The residue was urified via flash chromatography (10% to 90% EtOAc/^exanes) 
to provide the title compound. LOMS (ES MS, M+IT found: 421.2). 
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EXAMPLE 23 

N-(2-benzov[nhenvn-4.r9.-nv»p i peridin-l-vnhftnz enesn1fnn«»,iH^ 

O o 
O HN"^^ 




The title compound was prepared analogously as described in Example 22. 



EXAMPLE 24 

N-{2-r(5-Fluoropvridin-2-YlV.arbonvnnhenvn-4-r9-»v.-i 3 -oxa7.oliHi.-^.yi>K.»..^^ 
sulfonamidf. ' 




Under N2, a solution of N-(2-hydroxyethyl)aniline (500 mg. 3.65 mmol) and 
Methylamine (1 mL, 7.29 mmol) in THF (2 mL) was added slowly to a solution of triphosgene (360 mg 
1.21mmol)inTHF(2mL)atO-C. The reaction mixture was stirred at O'C for one hour. TT^reactir' 
was then quenched with a saturated solution of sodium bicarbonate (4 mL) and extracted with methylene 
chlonde(3x4mL). The organic extracts were dried over sodium sulfate and concentrated. Silica gel 
d^x^graphy (5%-35% EtOAc/CH2a2) gave 3-phenyl-l. 3-oxazolidin.2-one. LCMS (^T^ 164.2 

Under N2. chlorosulfonic acid (1.5 g. 12.87 mmol) was diluted in CCI4 (2 mL) and 
cooled to 0-C. Then 3-phenyH. 3-oxazolidin-2-one (280 mg. 1.72 mmol) was diluted in CCI4 (2 mL) 
padded slowly to the reaction mixtu^. Th. reaction mixture was stirx^d for two hours at O'C. Ti^ 
reaction was then slowly quenched with ice water (4 mL) and extracted with CCI4 (3x4mL) The 
organic extracts were dried over sodium sulfate and concentrated to give 4K2-oxo.l.3-oxa2oUdin-3-yl). 
benzenesulfonyl chloride which was used without purification. 

Under N2. (2-aminophenyl)(5-flurorpyridin.2-yl)methanone (87 mg, 0.401 mmol) was 
diluted m pyridine (2mL) and then 4-(2-oxo-1.3^xazolidin.3-yl)benzenesulfonyl chloride (70 mg. 0.267 
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10 



15 



nnnol) was added, reaction nrixture was stined at room temperatuxe ovenught. concentra^ 
punfied by reverse phase chromatography to yield the title compound. LCMS (ES) m/z 442.1 (M + H)\ 

EXAMPLE 25 

N-(2-r(5-FluoropYadm-2-Yl)rarhonvl1phenvn^.rs-lv.„^ ,,-o^^^^ 
sulfonamide 

v° 

o 





Ph 

m an oven dried flask and under a nitrogen atmosphere. (2.3-epoxypropyl)benzene (145 
nig. 1.077 mmol) was diluted in THF (1 mL) and cooled to -78-C. Then boron trifluoride diethyl 
etherate (150 uL, 1.185 mmol) was added, and the reaction was aUowed to stir at -78»C. In a separate 
oven dned flask and under a nitrogen atmosphere. 4-ammo-N-{2-[(5-fluoropyridin-2-yl)carbonyl]- 
phenyDbenzenesulfonamide (400 mg, 1.077 mmol) was diluted in THF (6mL) and cooled to -78'C 
Then LiHMDS (2 mL. 2.154 mmol) was added. After 5 minutes of stirring at -78'C the LiHMDS ' 
reaction was warmed to O'C and allowed to spm for 30 minutes. It was then re-cooled to -78-C and was 
added to the epoxide reaction via a cannula. The reaction tiien stirred at -78'C for 2 hours It was 
warmed to O'C and allowed to spm for an additional hour. The reaction was then quenched witi, water 
(15 mL) and extracted with methylene chloride (3x20mL). The organic extracts were dried over sodium 
sulfate and concentrated. Reverse phase chromatography (5%-95% AcCN/HaO) gave N-{2-[(5-fluoro- 

PJ^'«"-2-yl)carbonyl]phenyl}-4-[(2-hydroxy-3-phenylpropyl)ammo]te^^ (HO mg 

20 20%). LCMS (ES)w/z 506.3 (M + H)*. 

Under nitrogen atmosphere, a solution of tiie above compound (44 mg, 0.087 mmol) and 
trieti^ylamine (24 uL. 0.174 mmol) in THF (1 mL) was added slowly to a solution of triphosgene (9 mg 
0.029mmol)inraF(500uL)atO'C. The reaction mbcture stirred at 0«C for one hour. The reaction was 
then quenched with a saturated solution of sodium bicarbonate (2 mL) and extracted with methylene 
25 chloride (3x4mL). The organic extracts were dried over sodium sulfate and concentrated. Reverse phase 
chromatography (5%-95% AcCN/H20) gave 4K5-benzyl-2.oxo-1.3-oxazoUdin-3-yl).N-{2-[(5-fluoro- 
pyridm-2-yl)carbonyl]phenyl}benzenesulfonamide (10 mg. 22%). LCMS (ES) m/z 532.3 (M + H)+ 
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EXAMPI£26 

A (-r5-({f2-f2,4-diphlorophetioxv>phenvn«iiii^ , T| siilfonvlY vrHin .2-vnac5.fam 




N 



O 



2-(2,4.Dichlorophenoxy)aniline HQ (1.14 g. 3.94 nmiol) and 5-broino-6-chloropyridme- 
3-sulfonyl chloride (1.26 g. 4.33 xnmol) were dissolved in pyridine (4 rnL) and allowed to stir at ambient 
temperature for 1 hour. The reaction n^xtux. was then diluted with 100 mL of ethyl acetate. 80 mL of 
0.5 M HCl. The organic layer was washed successively with 100 mL of 0.5 M HCl. twice with 100 mL 
of water, 100 mL of half-saturated brine and finally 100 mL of brine. Drying of the organic layer over 
sodium sulfate was foUowed by filtration and solvent removal under reduced pressure. The resulting 
residue was purified by siHca gel chromatography (linear gradient 60-100% DCM in hexanes) to yield 5- 

bromo-6^Woro-N-[2-(2.4-dicMorophenoxy)phenyl]pyridine-3-sulfonamid^ giving proton NMR and 
mass spectral data consistent with theory. 

To a stirred, dry DMSO solution (5 mL) of the above compound (0.350 g, 0 688 mmol) 
was added sodiumazide (89.0 mg. 1.38 mmol). Tlie solution was allowed to stir at ambient temperature 
under an mert atmosphere for >16 h. The reaction mixture was then dUuted with 100 mL of water and 
100 mL of diethyl ether. The organic layer was washed successively with water, half-saturated brine and 
bnne. Drymg of the organic layer over sodium sulfate was foUowed by filtration and solvent removal 
under reduced pressure to provide 6-azido-5-bromo-N-[2-(2,4-dichlorophenoxy)phenyl]pyridi„e-3- 
sulfonannde of sufficient purity to obviate further purification. Proton NMR and mass spectral data were 
20 found to be consistent with theory. 

The above compound (0.300 g. 0.582 mmol) was dissolved in 5 mL of a 25% acetic acid 
m EtOH solution. Zinc dust (0.952 g, 14.6 mmol) was then added. A reflux condenser was attached and 
Ae mixture was heated to 40 X for 3 h. The mixture was then allowed to cool to ambient temperature 
before bemg diluted with water and ethyl acetate. The organic layer was washed successively with 5% 
sodiumbicarbonate and brine. Drying of the organic layer over sodium sulfate was followed by filtration 
and solvent removal under reduced pressure. The resultingresidue was purified by ^^^^^^ 
graphy (linear gradient 1-6% MeOH in DCM) to yield 6-amino-N-[2-(2.4-dichlorophenoxy)phenyl]- 
pyndine-3-sulfonamide. Proton NMR and mass spectral data were found to be consistent with theory 
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The above compound (70.0 mg, 0.171 imnol) was dissolved in DCM and cooled to 0 °C 

Pyndine (16.0 mg, 0.205 mmol) and BOC anhydride (37.0 ing, 0.171 nunol) were then added. Stirring ' 
was continued and the ice bath was allowed to melt overnight. The next day. acetyl chloride (19 5 mg 
0.257 mmol) was added and after 5 h the reaction was judged complete by LCMS. Solvent was removed 
under reduced pressure and the residue was purified by silica gel chromatography (linear gradient 0 5- 
2.5% MeOH in DCM) to yield tert-butyl {[6-(acetylamino)pyridin-3-yI]sulfonyl}[2-(2.4-dichloro- 
phenoxy)phenyl]carbamate. Proton NMR and mass spectral data were found to be consistent with 
theory. 

The above compound (70.0 mg. 0.127 mmol) was dissolved in ethyl acetate (5 mL) prior 
to coohng to 0 »C in an ice bath. Anhydrous hydrogen chloride was bubbled through this solution for 3 
mmutes. after which time the reaction was allowed to sit an additional 60 min at 0 °C. Dry nitrogen was 
thenbubbledthroughthesolutionforSOmmutes. Solvent was removed. The residue was then dissolved 
m DCM. foUowed by concentration under reduced pressure ( repeated twice) to yield the title compound 
as Its hydrochloride salt in 91% purity; the remaining 9% was determined to be 6-amino-N-[2-(2 4- 
dichloK>phenoxy)phenyl]pyridine-3-sulfonamide. Proton NMR and mass spectral data for the mljor 
component were found to be consistent with theory. LCMS (ES, M+IT): 452. HRMS (FT/ICR M+lT^ 
452.0234 (Theory: 452.0233, >HNMR(a>3OD.4001^)88.50(d,I = 2.0H..lHri^^^^^ 
9.2. 2.4 Hz, IH ). 7.86 (d. , J = 8.8 Hz. IH ). 7.62 (m. IH). 7.49 (d. . J = 2.4 Hz. IH ). 7.17 (m. 3H). 6 63 
(m.lH).6.57(d,.J = 8.8Hz.lH),2.24(s.3H). 

EXAMPLE 27 

TetrahYdrofuran-?,-yhnethyl6-(r(rr5-fl„oronvridin-9-v.V..i^., 41nhenv^ 
carbamat e (Enantiomers A and R) 




F' 

"^^^ ^'^^^ compound was prepared in a manner analogous to that described in Examples 
12 to provide a racemic mixture, which was separated into the individual enantiomers usmg conventional 
chural HPLC methodology. 

Compounds in Table 1 were prepared from 4-(acetylammo)benzenesulfonyl chloride and 
30 the appropriate (2-aminophenyl)(aryl)methanone or 2-aryloxyaniline. The ketones may be prepared 
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analogously as described in Reference Example 2. and the ethers analogously as described in Reference 
Example 3. N-oxides may be obtained using conventional oxidation reagent such as mCPBA. 



Table 1 



Ar' 




JC/X« 


A 


Ar 


MS 






l,2,3.4-tetrahvdro-8-quinolinvl 






KJ 


z-LJl3-3-pyndyl 


398 




c\ 
\J 


2-Cl-3-pvridvl 


418 






2-CN-3-pvridyl 


409 


32 


C(0) 




396 


33 


C(0) 


3-pyridyl 


396 


34 


o 


3-pvridyl 


384 


35 


C(0) 


3-pyridvl-N-oxide 


412 


36 


C(0) 


4-pyridyl 


396 


37 


C(0) 


4-pyridvl-N-oxide 


412 


38 


o 


5-Br-3-pyridyl 


463 


39 


o 


5-a-2-pvridvl 


419 


40 


C(0) 


5-a-2-pvridvl 


430 


41 


o 


5-a-3-pvridyl 


419 


42 


C(0) 


5-F-2-pyridYl 


414 


43 


o 


6-Cl-3-pvridvl 


418 


44 


C(0) 


6-F-3-pvridyl 


414 


45 


o 


6-F-3-pvridvl 


402 


46 


C(0) 


8-auinolinyl 
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Compounds in Table 2 were prepared following the general procedure of Exan«>le 7 
usmg the appropriate anrines, which are either conmierciaUy available or may be derivatized from 
commercially available material by well-known methods. 



Table 2. 




52 



53 



54 



55 



56 



3-amino- 1 -piperidinvl 



3-fluoro-l -piperidinyl 



3-hydroxv-l-piperidmyl 



3-methoxy-l-piperidinvl 



S-methvlamino-l-pyrrolidinvl 



4-acetvl-l-piperazinvl 



516 



482 



480 



493 



479 



507 




Compounds of Tables 3a. 3b. 4, and 5 were prepared following the general procedures 
for amrde carbamate and urea formation described in Reference Example 3 and Examples presented 
above. The acrdprecursors(R4C02H or acylatingequivalentsthereoOarecommercii^^^^^^^ 
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known in the Uterature, or may be prepared firam known or commerciaUy available starting material 
using standard organic reactions. 




Ex. 


A 


Rla/Rlb 


R3a 


R4 




62 


C(0) 


H/H 


H 


-(CH2)2-C(0)-N V- OH 
\ / 


536 


63 


C(0) 


H/H 


H 


i-(CH2)3-N^ y 


506 


64 


C(0) 


H/H 


H 


|-(CH2)3-N^ ^-OH 


522 


65 


C(0) 


H/H 


H 


|— (CH2)2-C(0)-N^ ^ 


536 


66 


o 


2,4-dia 


H 


, . OH 

l-(CH2)3-N^ y 


563 


67 


C(0) 


H/H 


H 


f-(CH2)2-N^ ) 


492 


68 


C(0) 


H/H 


H 


f-(CH2)2-N;^ 


592 


69 


C(0) 


H/H 


H 


|— (CH2)2-C(0)-n| ^ 

F 


538 


70 


C(0) 


H/H 


H 


|— (CH2)2-C(0)-N^^ 


506 


71 


C(0) 




H 


|— (CH2)2-C(0)-N^ 


534 
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Ex. 


A 


Rla/Rlb 


R3a 


R4 


MS 


/Z 


C(0) 


H/H 


H 


/ \ 

|-(CH2)3-N^> 


524 






TJ/TT 


tt 

H 


t / \ 
|— (CH2)2-C(0)-N y 


520 


74 


C(0) 


H/H 


H 


|-(CH2)2-N^ ^OH 


508 


75 


C(0) 


H/H 


H 


s y \ 

|— (CH2)2-C(0)-N y 
1 / \ ' ' 


556 


76 




H/H 


TT 
n 


|-(CH2)2-N^) 
F 

racemic mixture and isomers A & B 


510 


11 


C(0) 


H/H 


H 


/ \ 

CM 


508 


78 


C(0) 


H/H 


H 


|— (CH2)2-C(0)-N^ \) 


522 


7Q 




TT/TT 

xi/xl 


TT 

H 


|— (CH2)3-N^ 


508 


80 


C(0) 


Hm 


H 


|-(CH2)2-N^ 


510 


81 


C(0) 


H/H 


H 


|-(CH2)2-n' \ 


528 


82 


C(0) 


H/H 


H 


1 

f-(CH2)3-N 




542 


83 


C(0) 


H/H 


H 


1— (CH2)2-C(0)-N S-f 

\ / o 


570 


84 


C(0) 


H/H 


H 


1— (CH2)2-C(0)-N^^ 


534 
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Ex. 


A 


Rla/Rlb 


R3a 


R4 


MS 


102 


C(0) 


H/H 


H 


|-(CH2)2-N^^ 


475 


103 


C(0) 


HZH 


H 




451 


104 


C(0) 


WH 


H 




465 


105 


C(0) 


H/H 


H 


|-(CH2)2-N^^ 


489 


106 


C(0) 


WH 


H 


|-(CH2)2-i \ J 

N ^^^^^ 


525 


107 


C(0) 


H/H 


H 


|-(CH2)2-N^ 


503 


108 


C(0) 


H/H 


H 


f-CH2-^^X^ 


. 511 


109 


C(0) 


H/H 


H 




498 


110 




XI/ JT 


TT 
±1 


^(CH2)2-A^Xy 


542 


111 


C(0) 




H 


3-tetrahydrofuranyl 


451 


112 




XX/ Xa 


xl 


z-tetranyoTOiuranyl 


451 


113 


C(0) 


H/H 


H 




478 


114 


C(0) 


H/H 


H 


^-(CH2)2-N'''^^ 


525 
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Ex. 


A 


Rla/Rlb 


R3a 


R4 


MS 


115 


C(0) 


H/H 


H 


|— CH2— ML, 

Y 

n 


493 


116 


C(0) 


am 


H 


f— CH2— N A 


461 


117 


C(0) 


H/H 


H 


2-indolYl 


496 


118 


C(0) 


H/H 


H 




464 


119 


C(0) 


WH 


H 


4— tGtrah Vflmn vrn ni/l 
r kWKx cux^ \ix v p yjl dXl Yl 


465 


120 


C(0) 


HZH 


H 




462 


121 


C(0) 


HZH 


H 




464 


122 


o 






rv^ ^ 


589 


123 


C(0) 




H 


^^^"^ 

' 




124 


C(0) 


H/H 


H 


-(CH2)2CF3 


477 


125 


C(0) 


WH 


H 


-(CH2)2-cyclohexyl 


491 


126 


C(0) 


H/H 


H 


-(CH2)2-C02CH3 


467 


127 


C(0) 


H/H 


H 


-(Cai2)2NH2 


424 


128 


C(0) 


H/H 


H 


-(CH2)2NHC(0)CH3 


466 


129 


C(0) 


H/H 


H 


-(CH2)2-NH-CX)2C(CH^^'? 


524 


130 


C(0) 


H/H 


H 


-(CH2)2-OC3l3 • 


439 


131 


C(0) 


WH 


H 


-(CH2)2Ph 


485 


132 


C(0) 


H/H 


H 


-(CH2)3C1 


457 


133 


C(0) 


H/H 


H 


-(CH2)3-OCH3 


453 


134 


C(0) 


H/H 


H 


-(CH2)4C1 


471 


135 


C(0) 


H/H 


H 


2-pyrazinyl 


459 


136 


C(0) 


WH 


H 


2-pyiidYl 


458 


137 


C(0) 


H/H 


H 


3-pyridvl ' 


458 
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Ex. 


A 


Rla/Rlb 


R3a 


R4 


MS 


170 


O 


3-Cl 


H 


CH3 


417 


171 


C(0) 


2.5-diF 


H 


CH3 


431 


172 


C(0) 


4-CN 


H 


CH3 


420 


173 


0 


3-CH2CO2H 


H 


CH3 


455 


174 


C(0) 


4-OH 


H 


CH3 


411 


175 


C(0) 


4-OCH3 


H 


CH3 


~rx X 

425 


176 


NH 


H/H 


H 


CH3 


382 


111 


O 


l-imidazolvl 


H 


CH3 


449 


178 


s 


2-CO2CH3 


H 


CH3 


457 


179 


o 


4-SO2CH3 


H 


CH3 


461 


180 


C(0) 


Hm 


H 


cyclohexyl 


463 


181 


C(0) 


H/H 


H 


cyclopentyl 


449 


182 


C(0) 


H/H 


H 


cyclopropyl 


421 


183 


C(0) 


H/H 


H 


phenyl 


457 


1 OA 


C(0) 


4-CF3 


H 


CH3 


463 


185 


o 


2,4-diCl 


CI 


CH3 


486 


186 


C(0) 


H/H 


PI 


evil 


429 


187 


C(0) 


H/H 


V 




413 


188 


C(0) 


H/H 


tr 

XI 




499 


189 


C(0) 


H/H 


H 


KT ' — 


498 


190 


C(0) 


H/H 


H 


2-inethoxY-4-pyrii3aidmYl 


4.8Q 


191 


C(0) 


H/H 


H 


2-^Uoro-4-pyriimdinYl 


493 


192 


C(0) 


H/H 


H 


l-methvI-S-pyrazolvl 


461 


193 


C(0) 


H/H 


H 


-CO2CH3 


439 


194 


C(0) 


H/H 


H 


-COCH2CH(CH3)2 


465 


195 


C(0) 


H/H 


H 


2.4-dimethvl-5-thiazolyl 


492 


196 


C(0) 


H/H 


H 


4-pyrimidinyl 


459 


197 


C(0) 


H/H 


H 


-CH2OCH3 


425 


198 


C(0) 


H/H 


H 




509 
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Ex. 


A 


Rla/Rlb 


R3a 


R4 


MS 


199 


C(0) 


H/H 


H 


4"pyrazolyl 


447 


200 


C(0) 


HZH 


H 


S-isoxazolvI 


448 


201 


C(0) 


H/H 


H 


. 1 ,2,5-thiadiazol-3-vl 


465 


202 


C(0) 


WH 


H 


5-methyl-l,2.4-triazol-3-vl 


576 


203 


C(0) 


WH 


H 


l-methyl-4-pyrazolyl 


461 


204 


C(0) 


H/H 


H 


S-thiazolyl 


464 


205 


C(0) 


3-Br 


H 


-(CH2)4CsCH 


540 


206 


C(0) 


H/H 


H 


4-thiazolvl 


464 


207 


C(0) 


WH 


H 


-C(0)CH3 


423 


208 


C(0) 


H/H 


H 


1,2,3-triazolyl 


448 


209 


C(0) 


tVH 


H 


V M 


498 


210 


C(0) 


H/H 


H 


-C(0)NCH3 


438 


211 


C(0) 


H7H 


H 


2-PYriimdmyl 


459 


212 


C(0) 


H/H 


H 


-CH2OH 


411 


213 


C(0) 


WH 


H 


5-oxazolyl 


448 


214 


C(0) 


WH 


H 


1 ,2,5-oxadi2ol-3-yl 


449 


215 


C(0) 


WH 


H 


-C(0)N(CH3)2 


452 


216 


C(0) 


4-Br 


H 


-(CH2)4C^CH 


540 


217 


C(0) 


H/H 


H 


4-pyridaziDyl 


459 


218 


C(0) 


H/H 


H 


l,2,4-triazol-3-yI 


448 


219 


C(0) 


H/H 


H 


t-butvl 


439 


220 


C{0) 


H/H 


H 


4-methyH •2,5-oxadiazolvl 


463 


221 


C(0) 


Hm 


H 


3-methyI-4-pyrazolyl 


461 


222 


C(0) 




H 


3-indolyl 


496 


223 






H 


2-benzthienyl 


513 


224 


qo) 


Hm 


H 


4,5.6,7-tetrahydro-3-benzthienvI 


518 


225 


C(0) 


Hm 


H 


3,6-dichloro-4-pyridazinyl 


528 


226 


C(0) 


WH 


H 


2-methyl-3-pyrazolyl 


461 


227 


qo) 


WH 


H 


3,5-dimethvlisoxazolvl 


476 


228 


C(0) 


WH 


H 


2-benziinidazolyl 


497 
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Table 3b 




Ex. 


R4 (Rla-F, exceot specifieH^ 


MS 


229 




599 


230 




617 


231 




533 


232 




545 


233 




518 


234 


^ ■ — *^ — 

•bo 


520 


235 


^ — 


521 


236 




517 



Ex. 


R4 (Rla=F, except specifi«H> 


MS 


237 




516 




1,2,3-triazoIyl 


467 


239 


1,2,4-triazolvl 


467 


240 


1 >2,5-thiadiazoIvl 


484 


2A1 


l,5~diniethyl-3>DYra2olyl 




242 


l-benzvl-S-methvl-S-pyrazolvl 


570 


243 


J. uoii^yi j-memyi-3-pyrazoIyl 


571 


244 


1-benzyloxy-l- 
trifluoromethylethvl 


602 


245 


l-methvl-3-pyrazoIvl 


480 


246 


l-methvl-3-pyrazolvl* 


46? 


247 


l-phenvl-4-pyrazolvl 


542 


248 


2-(2-tetrahydrofuranyl)ethyl 


498 


249 


2-(dimethylaiiiino)-4- 
pyrimidinyl 


521 


250 


2,4-dunethvl-5-thiazolyl 


511 


251 


2,5-dimethyl-3-pvrazolvl 


494 


252 


2-benzfuranyl 


516 


253 


2-chIoro-4-pyrimidinvl 


512 


254 


2-ethyl-3-pyra2oIyl 


660 


255 


2-iiiethyl-4-thiazolYl 


497 
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R4 (Rla=F. exceot snecifieil^ 


MS 


256 


2-niethyl-5-(n-propyl)-3- 
pyrazolyl 


522 


257 


3-chlc*ro-2-benzthienYl 


567 


258 


3-chloro-2-pyriinidinyl 


512 


259 


3-methoxy-5-isoxazolyl 


497 


260 


3-methoxy-5-isoxa2oIyl* 


479 


261 


3-phenyl-5-isoxazolyl 


543 


262 


5-(2-furanyl)-.3-pvrazolyl 


532 


263 


5-(2-inethvlpropyl)-3-pyrazolvl 


522 


264 


5-(2-pyridvl)-3-PYra2olvl 


543 


265 


5-(3-pyridYl)-.3-pYrazolyl 


543 


266 


5-(4-fluorophenyl)-3-pyrazolyl 


560 



*Rla is hydrogen 



Fv 


K** (KAa=:jr^ except specified) 


MS 


A-O / 


5-(4-pyridyl)-3-PYrazoIyl 


543 


ZOo 


5-(n-propyl)-3-isoxa2olyl 


509 


zoy 


5-amino~l,2,4-triazolyl 


482 


OTA 


5-cyclopropyl-3-pvrazolyl 


506 


Z/ J. 


5-ethyl-2-methyl-3-pvrazolvl 




272 


5-isoDroDvl-3-isoxji 70I vi 


509 


273 


S-isopropyl-S-pyrazolvl 


508 


274 


5-inethYl-4-thiazolvl 


497 


275 


5-phenYl-2-fiiranyl 


542 


276 


S-phenyl-S-isoxazolvl 


543 


277 


5-phenyl-3-pyrazolYl 


542 


278 


5-trifIuoromethvl-3-pyrazolvl 


534 



Table 4. 



Ar' 




OR* 



Ex. 


A 


At 


R4 


MS 


279 


C(0) 


phenyl 


-(CH2)3-N^^ 


522 


280 


C(0) 


phenyl 




495 


281 


C(0) 


phenyl 


-CH2— j^^N-CHaPh 


586 


282 


C(0) 


phenyl 




540 


283 


C(0) 


phenyl 


2-tetrahvdrofuranvlmethyl 


481 
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Ex. 


A 


Ar 


R4 


11 /TO 

MS 


284 


C(0) 


phenyl 


-(ch2)3-n'' p 

\ / 


524 


285 


C(0) 


phenyl 


— CH2""f"°N=^0 

V — 


495 


286 


C(0) 


phenyl 


-CH2,„..f''^s^O 

\ r 


494 


287 


C(0) 


phenyl 


N 


494 


288 


o 


2,4-dichlorophenyl 


-(CH2)2-N^ ^ 


565 


289 


C(0) 


phenyl 


-(CH2)2— 


495 


290 


C(0) 


phenyl 


-CH2-<"V=0 


495 


291 


C(0) 


phenyl 


-(ch2)3-n;|^ 


558 


292 


C(0) 


phenyl 


-(CH2)2-N^ p 


510 


293 


ao) 


phenyl 


3-tetrahvdrofuranvlmethvl 


481 


294 




phenyl 


C(CH3)3 

-CH2"-r^^o 


552 


295 


C(0) 


phenyl 


I? 

-CH2-^ >=0 


497 


296 


o 


2-4-dichloTO'nheTivl 


/ \ 
-(CH2)2-N^ p 


567 


297 


C(0) 


phenyl 


3-tetrahvdroftiranvlinethyl 


467 


298 


C(0) 


phenyl 


O 

-CH2~N'^ 


494 


299 


C(0) 


phenyl 


2-furanylmethYl 


477 
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Ex. 


A 


Ar 


p4 


MS 


300 


C(0) 


phenyl 




493 


301 


C(0) 


phenyl 


-(CHpX^Ph 


1 515 


302 


o 


_ 2,4-dichlorophenvl 


2-furanylmethyl 


534 


303 


o 


2,4-dichlorophenvl 


methyl 


468 


304 


C(0) 


2-pyridyl 


. S-tetrahydrofiiranylmf^tTiyi 


482 


305 


C(0) 


phenyl 




497 


306 


C(0) 


phenyl 


(l-niethyl-2- 
pyrronainyDmethyl 


493 


307 


C(0) 


phenyl 


(l-methyl-5-oxo-2- 
pyrrolidmyDmethyl 


1 508 


308 


C(0) 


5-fluoro-2-pyridvI 


z.-ieiTanyciroiiiranylmethyl 
Isomers A&Tl 


500 


309 


C(0) 


2-pyridyl 


2-tetrahydrofuranylmethy 
Isomers A&Bl 


482 


310 


C(0) 


5-chloro-2-pyridyl 


2-tetrahydrofuranylmethyl 
isomers A&B 


516 


311 


C(0) 


>&-pynayi 


benzyl | 


506 


312 


C(0) 


^ Aiuuro-z-pynciyi 


J — O 

<. o— / 


516 


313 


QO) 




2-tetrahvdrofiiranvlraethyl 


516 


314 


C(0) 


2-pyridyl 


C—^ 


498 


315 


C(0) 


5-chloro-2-pvridvI 


CH3 


446 


316 


C(0) 


pyrazinvl 


2-tetrahvdrofuranvImethvl 


483 


317 


C(0) 


3-pvridazinyl 


2-tetrahvdroftiranvlTnethYl 


483 
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NHR4 



Ex. 


A 


Rla/Rlb 




MS 


318 


C(0) 


H/H 


-(CH2)3-n'' \ 
\ / 


521 


319 


C(0) 


H/H 


-(CH2)2 ^^J^lu^^ 


540 


320 


C(0) 


WH 


-(CH2)2-/^^> 


490 


321 


C(0) 


H/H 


N 

-(CH2)2 ^ ^ 




322 


C(0) 




V>-»n2/3 IM y 


539 


323 


C(0) 


H/H 


-(CH2)3-N^ 


523 


324 


C(0) 


4-F 


-(CH2)2~n'^ )> 


525 


325 


C(0) 


WH 




502 


326 


C(0) 


WH 


-(CH2)2~^'^^ 

|— NH 


504 


327 


C(0) 


WH 


-(CH2)2-N^ 3 


493 


328 


C(0) 


WH 


-(CH2)2~^ > 


502 
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Ex. 


A 


Rla/Rlb 


R4 


MS 


344 


C(0) 




~- ' 


480 


345 


C(0) 


4-F 


C02CHPCH3 


486 


346 




TT/W 

XI/ Xl 


-(CH2)2C(0)— N 

\ / ^0 


585 


347 


C(0) 


H/H 


-(CH2)2 

< > 


508 


348 


C(0) 


H7H 


-(CH2)2-N^ 


509 


349 


C(0) 


H/H 


H 

N 

-CH2-^ ^ 


516 


350 




Tjrrr 

n/xx 




453 


351 




TJf/tT 
XI/ XI 


-(CH2)2C(0)-N 0 

\ / 


537 


352 


C(0) 






480 


353 


C(0) 


wa 




501 


354 


C(0) 


HZH 


-(CH2)20CH3 


454 


355 


C(0) 


Hm 


-(CH2)30CH3 


4fiJ? 


356 


C(0) 


HZH 


-(CH2)2C(0)-N^ y 


535 


357 


C(0) 


H/H 


-CH2C02C(CH3)3 


510 


358 


C(0) 


H/H 


-CH2-€> 
^ N 

H 


493 


359 


C(0) 


Hm 


-CH2-<( ^ 


527 


360 


C(0) 


H«I 


-(CH2)2-4 3 


491 



-52- 



wo 2005/004810 



PCTAJS2004/021018 



Ex, 


A 


Rla/Rlb 


R4 


MS 


361 


C(0) 


H/H 




507 


362 


C(0) 


H/H 


-(CH2)2-C(0)-N > 


553 


363 


C(0) 


H/H 


N 


490 




C(0) 


H/H 


-c(0)-Y2) 


494 


365 


C(0) 


H/H 


-(CH2)3CI 


472 


366 


C(0) 


mi 


-CO2CH2CH3 


468 


367 


C(0) 


H/H 


^ ^ — N Ph 


569 


368 


C(0) 


H/H 


-CH2 C ^ 


526 


369 


C(0) 


H/H 


HN-N 
.CH2-^„> 


477 


370 




XI/ Xa 


cyclohexvl 


478 


371 


ceo 


W/H 


-(CH2)2-C(0)-N^^ > 
/A*^ 


571 


372 


C(0) 


H/H 


-(CH2)2-X>^ 


540 


373 


C(0) 


H/H 


-(CH2)2NHCOCH3 


481 






TT/r T 


/ — \ 

COCH, 


521 


375 


C(0) 


H/H 




526 


376 


C(0) 


H/H 


-(CH2)2C02C(CH3)3 


524 
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Ex. 


A 


Rla/Rlb 


R4 




377 


C(0) 


H/H 


3-nvriHvl 




378 


C(0) 


H/H 


'{CHz)2 \ / 


541 


379 


C(0) 


H/H 


-(CH2)2N(CH3)C02C(CH3)3 


553 


380 


C(0) 


H/H 


•"GH2CH2CH3 


438 


381 


C(0) 


H/H 


-(CH2)3Ph 


514 


382 


C(0) 


im 


y— ^ 

CO,CfCH^)<, 


565 


383 


C(0) 




-(CH2)2N(CH3)2 


467 


384 


C(0) 


um 


-CH2CONH2 


453 


385 


C(0) 


H/H 


"CH2CH3 


424 


386 


C(0) 


WfL 


-CH2CH2CI 


45S 


387 


C(0) 


H/H 


CH3 


410 


388 




H/H 




/loo 


389 




H/H 


cyclopropyl 


436 


390 




H/H 


CO,C(CH«), 


579 


391 




H/R 

Xj/Xx 


-(CH2)2~/^ V-CN 

— 1 >- . / 


525 


392 


C(0) 


H/H 


5-indolyl 


511 


393 


C(0) 


Hm 


-C(CH3)3 


452 


394 


C(0) 


H/H 


C02C(CH3)3. 

-CH2-^^ 


579 


395 


C(0) 


WH 


2-pyridYl 


473 


396 


C{0) 


WH 


6-indolyl * 


511 


397 


C(0) 


H/H 


CH3 


467 


398 


C(0) 


H/H 


phenyl 


472 



-54- 



